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Edilori Note: Dining the week nf September 
25 -October 3, I9S2. an exhibit mu uv\ <» gunned 
atthf Academy Palace in n\ IMgnim'i 

celebration of the UtfHh auuivnuiry tj thr Pint 

Point Year, the 30th iiHiiiwintty »j thr Snuml 
Polar Year, and the 23th nnniveiuiiy nf the hilet- 
imliomil Geophysical Year, ft n tii dediented In joist 
mid present geophysical activities in onlei tu shine 
the promises oj future work, hive urgiiuizatioin 
look part iu the exhibition: the Anonnmy Institute, 
the Antarctic Research t'.nmmittre, the National 
Geographic Institute, the Atctnnulugiml Institute, 
and the Royal Observatory. King Random a gave 
Air sponsorship and visited the exhibition. 

The following article is based mi a speech deliv- 
ered by Marcel Nicolet at the inauguration ceremo- 
ny on September 25. The .speech, entitled 'Lr.s ten- 
ants et In aboutissmit.s de VAnnee Gen/Jiysi^iie In- 
ternationale, ' uni translated Ar (■. AI- Ah unis, 

UHSI Secretary General I: merit us. 

Geophysics is a branch of science which lias 
successfully integrated many different areas 
nr research into a coherent whole. It iepie- 
senis the synthesis uf various broad fields of 
knowledge relating to bulb the past .me I the 

E resent, and this provides a basis loi spci'U- 
lting aboiii the future. Since geophysical re- 
search must be pursued user die whole of 
our planet, into the most distant continents, 
and even across Antarctica, it calls for the ap- 
plication of all man's resnuiccs. It icloii- 
sirucis the past through a process <■] reap- 
praisal, reflection, and discussion; it elm i- 
daies the pic-scm ami thereby leads us ikh 
only to image, to incasme. and m suitlv dis- 
tant events. but also to undcrsiaiul beitei die 
mysteries uf nature. Indeed, knowledge i> the 
key which geophysics uses to open (I- mis 
leading toward the Inlin e, lic-opliysiis tmist 
also lie accepted as a hr. inch ol rmnl.iiiu-ui.il 
research in which Conceited act ion is an es- 
sential feature; it remains in toiuaci with mk i- 
ely hv combining lescarch and de vein] u net u 
and assesses the value ol die knowledge in- 
quired in terms ol the toiurihiiiion it makes 
iu the welfare of mankind. 

In the history of science, the First [nicma- 
tioiial Polar Year ( 1KK*J-|«HH| wns the Inst 
major event in which the fundamental con- 
ccpt was limit idiscijtlimii y cooperation on an 
international scale. Wevpiechl. who loii- 
ceivetl the idea uf such it project, was obliged 
over a period of several years to del end his 
proposals and tu promote them. It was mil 
until a year after his dealh. and in spite ■■[ 
the outbreak or the wai in die Balkans, that a 
Jiuall group of geophysicists of the period 
hunched this first great peace (til enterprise. 

In the wake ul die heroic epoch ol the First 
Polar Year, there followed many iin|juruuu 
developments in scientific i list nil net Hal ion, 
and great improvements in conummicaiions 
between the continents. It ivas in 
ly27 lhat J. Gioigi, a meteorologist, made the 
suggestion tliai the 50th iinniversary of the 
Mist Polar Year should be celebrated in 11132. 
Gits led to the creation of a Special ('ommis- 
sion which was made responsible lor the Sec- 
ond Polar Year ( | M2- 1 933); its President 
u. laCour, Director of the Meteorological 
^crvice tn Denmark. The preparations for 
ne event were confromcd with many diffi- 
culties arising out of die world economic cri- 
*ts or the 1930s; indeed on several occasions 
®wois were expressed aboul whether It was 
ue to continue, but finally these were over- 
come by the tenacity and the perauasive pow- 
ers of laCour. 

. ln l * ie ent l. ' n spite of the practical prob- 
^encountered, the program for the Sec- 
na Polar Year was carried out. Unforiunate- 
y. the outbreak of World War II in 1939 re- 
ted m the suspension of normal 
, lll0,,i| l scientific relations. After the 
enu ol the war. in 1946. the Conference or 
ectors oT the Internationa! Meteorological 
VJganiiatUMi. at iu meeting in London, de- 
er ^ sso ' ve a " Commissions. Howev- 
i„, al "* meeting in Paris in July 1946, the 
eniational Meteorological Committee cre- 


Jf™"! Nicolet received his Ph.D. in astrophysics 
uL ig, University in 1937. Since 1951 he has 
rain “iiA the Ionosphere Research Labo- 

l. p °J Pennsylvania Stale University, where 
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bhiiir'* 11 < P^cqlhns »« the fields of astro - ; 
ber nr ■ f aeT . a7V ? m y‘ att d meteorology and is a them-* 


.tied the IV>[;n \ ear Liquidating Commission; 
this I uuly WH4 made res|jniisihlc fur tnntinu- 
ing the analysis of the data, which had al- 
ready begun bel< ne ilic Wat, and fm enm- 
pleiing the task by December 19511. 

ln this LiNincciiun it is impunaiu in retail 
that die I'icsideiil of the Liquidating Coin- 
missinn was juliti Fleming, Piesidem of the 
(tit eniational Association of Ten esl rial Mug- 
lictism and Electricity from 193-1 to 1948, 
ami also Director of the Department of Ter- 
restrial Magnetism of the Carnegie Institu- 
tion of Washington. Thanks in his worldwide 
reputation, Fleming was able in stimulate 
geophysicist i into diinkiug a bum what future 
anions should be taken su as in give a fresh 
impetus in their branch of science. The range 
of new icrlmiques already available, including 
the first tuckets can ving scientific instru- 
ments. led them to give high priority to mak- 
ing observations in the third dimension. The 
need to think in terms nf a new commitment 
or some kind was further strengthened by the 
approaching target date for the completion 
of the study of the data acquired during the 
Second Polar Year: December 1950. 

It was in this atmosphere dial, irijaiuuiiv 
1930. I visited tlu- Dc|xirinicni nf Terrestrial 
Magnetism and the National Bm-e.ni uf Stan- 
dards iu Washington, D.U. before spending (i 
months in California. Just ahem, ml, in lari 
on April 5, 1930, Lloyd Berkuei' made the 
first suggestion ;iIn«k the possibility of orga- 
nizing a series of point yea is separated by in- 
tervals of 23 years. At a meeting ul about 2U 
scientists (Bates. Berkucr. Chapman. Lives. | 
Kaplan. Nicolct. Roach. Tuve, Van 
Allen, . . . ) in May 1939. held at Inyokcru. 

China Like, in the California desert, there 
was some discussion about various aspects of 
research in die tippet atmosphere, dining 
which ideas pul forward by several partici- 
pants were borne in mind. 

These ideas note raised again in Jills 
at a meeting uf ahmii 2HU scientists who p.n- 
l it ip. i lev! in a ■Cmifeieiiie mi the I’livsiisul 
the IniHisplieie.' mmem-d In A. II. W.miiik 
of the iiiiiiis|>!ieie ki-sean It Libmatuiv ul 
IVimsylv.iiiM St, ue L’liiteisilv. On ibis nua- 
sum. some ol iliusr leadv u> go m B Missels 
we te ill lavor ul ulhiitilh siilnilinitig the idea 
ul .i new ‘inlet national polar scar’ in the 
Mixed Commission on the lunospherc. wliirli 
whs due to meet in this Palace ul die Acade- 
mics' September 4-6. I95U. Thus Brussels 
bevamr ill** fin.d point. 2 r > \«-.ns .ig". Tm ill* 
pi oidl wlinh came m lie known as die Iniei- 
iiaiioiMl (k-ophysical Ye.n. 1937-I93H. 

The Mixed Commission (L. V. (Liter Sir 
Kdwaid) Appleton as CliHinmni and a mem- 
bership nf Anno, Heikncr, Bcvnou. Booker. 

Bill rows. Maeda, H.igiliarn. Hiiiuada, Her- 
lxtys, Kotaiii, Lejay. Mailyn. Massey, Mciizcl. 
Nicolct. Slniplev, ami Waynitk) forwarded its 
proposals to die scientific unions represented 
iu il. These were approved by all the unions, 
including the lUGG. which held its General 
Assembly in Brussels in 1961 ai the invitation 
of the Belgian National Committee lor Geod- 
esy and Geophysics. In May 1952 the Inter- 
national Council of Scientific Unions (ICSU) 
formed the Special Committee for the I iner- 
tial ioual (tcophyskal Year, usually known un- 
der the initials of iis French title: CSAGI. 

The members designated to represent the 
unions were: Berkner and Beynon (URSI), 
Coulomb and Laursen (IUGG), Norlund and 
Nicolet (1AU), and Wordie (ItiU). Van 
Mieghem was later enlisted to represent the 
Worid Meteorological Organization. ' 

The first official meeting of CSAGI was at- 
tended by the three senior representatives, 
Berkner, Coulomb, and Nicolet, and took 
place in Brussels on October 13, 1952. 

Through our Secretary. E. Herbays, we ap- 
pealed to the national academies of sciences 
adhering to ICSU, as well as to the interested 
unions and the World Meteorological Organi- 
zation (WMO), for their collaboration. At the 
same time, a request for financial support 
was made to the United Nations Educational. 
Scientific, and Cultural Organization (UNES- 
CO). 

The CSAGI met in this Palace from June 
30 to July 3, 1953, at the invitation of our 
Academies, and by this time 30 national acad- 
emies had already agreed to support the con- 
cept of the International Geophysical Year. 
Before the IGY began, general assemblies 
were convened In 1954, 1965, and 1956 in 
Rome, Brussels, and Barcelona respectively;, 
the final Assembly was held in Moscow' in ■ 

July 1958. - ' : •••••' 

The membership of CSAGI was made up- 
'of Lhe representatives of the scientific unions, ; 
with t/ie parlfcipption of the WMO. From its 
inception, the Committee had the responsibil- 
ity for developing a practicable program or 
observations covering the various disciplines • 
of geophysics. The diversity or the topics in- . 
icbrporaied in the find! program soon result- : , 
ed fn-lhe jndtisiOn oj about SO members iiv 

!die Committee-. ! •; . ' \ ■ . ; . 

; Accommodation .for the General Secretariat 
or CSAGI was provided nr Uccte* near finis-; 
sels. by the Radiation Sendee of the Royal 
Meteorological Institute in Belgium. The ocn- i 
tral direction oft he program was entrusted ; ; 


Are You 
Listening? 


After two and one-hair years of knock- 
ing at your dour, AGU-GIFT cannot be a 
stranger. The aernnym. GIFT = Girding 
For Tomomnv, should be familiar to ai! 
members of AGU. Tlie number uf mem- 
bers who have recognized GIFT with Lhcir 
contributions is increasing each year, yel 
we can hardly say dim 'the feast is ready.' 

At the lime that the AGU headquarters 
building was purchased in 1980, it was 
known that there would he a mortgage or 
S I million-plus on which no major pre- 
payment could bu made prior lu 1986. 

Some of us heard oppori unity knocking. 
Could we respond? We knew dial the 
membership nf AGU includes a large 
number ur retirees whu arc living com- 
fortably within ait uppcr-l ax-brac kel in- 
come plus many nunc members, still ac- 
tive, who prosper because uf their carcci* 
in geophysics. We believed that AGU has 
contributed as much to this prosperity as 
any federal agency, university, nr resent ch 
instil mil m. Why, ilicn. slit mid we iuh rein- 
vest some of our dividends iu the flit tire 
uf AGU? 

We compiled a list or Senior Members — 
funner ulliecrs, Medalists, commit lee 
chairmen — men and women wlm repre- 
sented the prolcssional heart nf AGU. 

One nl our major tasks was to challenge 
these members in respond to the initial 
kuoLk at the door or every mcmbcr-solid- 
taiioti hv direct mail su dial the example 
of ilicir leadership would encourage oth- 
ers m contribute. Wc had visions nf 3n or 
inure membeis willing to respond with 
pledges or gifts oi S1.U0U pet year fur 5 
years. A few shares of stoik that have 
doubled in value since list August would 
do the same tiling. The question now m 
these senior members is — Hovr vn •rnlh 
hern listening* 

Many listened and accepted die chal- 
lenge. Tlie m iilllier ol Individual Sup- 
porting Membeis tlSMsi has been ini leas- 
ing iivudilv In IOkii i)ic numbei was less 
ili.ni 2ii — now ilie immliei is close iu 13*1. 


These arc the members who cuiuribute ;it 
leasi SRft amiitally beyond their regular 
dues payment. They an- demonstrating 
their support of AGU by a significant as- 
pect nr unselfish cooperation. Is it unrea- 
sonable to believe lhat a majority of tlie 
Fellows uf AGU should be ISMs? The 
number of Fellows is dose to fuur hun- 
dred, yet less than 15% or the Fellows are 
ISMs. 

Those of us on die Steering Committee 
for AGU-GIFT — the dozen or so mem- 
bers who serve as the hind raisers for 
AGU — believe that Eos should be the mes- 
senger tu carry the good news and the 
knock at your door. By using £as, we 
eliminate a major cost — direct mailing. 

Alsu, the Steering Committee supports the 
use of the dues invoice to offer an oppor- 
tunity for a voluntary contribution. Al- 
most 36UQ members accepted die oppor- 
tunity offered by the 1982 dues invoice 
(mailed August 1981). For the 1983 dues 
invoice (mailed August 1982) the number 
is 3877, an 8% increase over the first year. 
There are always a lew conscientious ob- 
jectors tn this procedure but they have not 
seriously offered any other met hod. 

If you believe that you have listened 
well to the sound of opportunity knock- 
ing, look at tlie latest tabulation ul die to- 
tal giving by Sections. You must be en- 
couraged by die percentage «»r participa- 
tion but, more inipuilanl, you should have 
some tuiicern ahum the average ju t cuntiib- 
uh if. Surely AGU merits greater stip|>oi(. 

We wish to assure you that the ineinhcis 
of die Sieering Committee retain their 
good natures. Men cover, we do sincerely 
appreciate the cooperation of all iliose 
who have been supporting tlu- AGU- 
GIFT Program so geneimtdy. We have 
written our warmest thanks to these cinv 
iribuiun and told diem how imirb rbeir 
continuing suppon benefits the Union. 
Hnwcvci, wc are cnurci tied. Fur the lull 
membership, vre go forward together and 
icprat mu ret rain: Are yuu listening? 

Earl G. Urocsslei 
Gliailcs A. Whitten 
Gviha ninth 
AGl'-GIFT Steering (.mum litre 


Section 


AGU-GIFT Cutnnbuiitms .is ol April 18, 1983 

Pei cent Total 

Number uf of Cash Average per Unpaid Cuiiui- 
ContHbuturs Membeis Received Contributor Pledges buriou 


Ailiinsphi-ik Si_kin.es 

419 

41 

S14.H49 

>35 

S 530 

515.37'* 

Gcodcsv 

218 

39 

14.545 

67 

5.70!) 

20.3 HI 

Geomagnetism and 

321 

45 

10,7 U.t 

33 

98U 

II.6W 

Paler, magnetism 

Hydrology 

877 

35 

17,329 

20 

1.424 

18,753 

Oceanography 

653 

33 

13,183 

20 

1 .827 

15.010 

Planetology 

252 

36 

6.072 

24 

400 

6,472 

Seismology 

583 

•10 

11.845 

20 

380 

12.225 

Sola r/ Planet a ry 

710 

42 

13,606 

19 

140 

13,746 

Relationships 

Tcctonopliysics 

506 

37 

14.2UG 

28 

2,805 

17,011 

VolranologY, Geochemistry 

, 508 

34 

II. Ill 

22 

300 

14,411 

Petrology 

No section 354 SO 

Friends 

Commercial institutions 1 

Designated for Merle Tuve Memorial- 

4,645 
2,100 
2,500 
— $3,150 

13 


4,645 

2,100 

2,500 

Total 

5,401 

37 

$136,701 

$24 

$14,551 $151,252 


to a bureau, ivhose members were: S. Chap- 
man, President (U.K.); L. Berkner, Vice-Pres- 
ident (U.S.); M. Nicolet, Secretary General 
(Belgium); J. Coulomb, Member (France); 
and V. Beloussov, Member (USSR). 

In addition to the bureau, there were M 
discipline reporters, each of whom was re- . 
sponsible for one or die scientific disciplines. 
They are listed In Table J, and their names 


Jtnd interests give some idea of the scope of 
the program as a whole. Finally, (lie CSAGI 
Included several assistant scientific secretaries 


who were given the task of organizing a num- 
ber of International conferences, each de- 
signed to deal with questions of particular in- 
terest to a geographical region. 

For each of the disciplines, the program 
was first elaborated by a committee created 
under the ausoices of one or more of die' 


unions and scientific associations adhering to 
ICSU. A Her this preliminary stage, the IGY 
program as a whole was studied by the bu- 
reau and by CSAGI, and was finally coordi- 
nated during Lhe general assemblies, aL which 
all the participating academies were repre- 
sented, and also during the regional confer- 
ences mentioned earlier. Other conferences 
were held to discuss questions concerning re- 
lated groups or disciplines. One of these, held 
in Washington, D. C. from September 30 to 
October 5. 1957, dealt with the problems of 
rockets and saidlites and coincided with die 
launch of Sputnik 1,'the first artificial earth 
satellite, on October 4. 

It would not be possible here to review all 
the preparatory work carried out within each 
discipline. Briefly, each Reporter carried the 
responsibility for editing an Instruction Man- 


undcr the auspices of one or more of tlie responsibility for editing an Ins 

TABLE I . The Discipline Re|»rtcrs or CSAG3 
Activity ; Reporters 


Activity 

.World Days 
Meteorology 
Geomagnetism-. 

Aurora and 'Airglow . > 

Ionosphere 
Solar Activity 
Cosmic Rays f 
Longitudes and Latitudes 
Gladology 
Oceanography 
Rockets and Satellites 
Seismology . . 
Gravimetry | 

Nuclear Radiation 


, A. H, Shapley (U.S.) 

J, Van Mieghem (Belgium) , 

V. Laursen (Denmark) 

S. Ghapmap (U-K.) (with F. Roach and 
'C. ; Elvey,. both U.S.) 

W. J. G; Bey nop (U.K.) 

Y. Ohman (Sweden) ; . j- 

J. A. Sinripsori (U.S.) 

A. Danjon (France) 

J. M. Wordie (U.K.) 

G. Laclavtre .(Fi'ance) 1 ■ 

. L. V.. Berkner (U.S.) ■ 

V. V. Beloussov' (USSR) 1 

P- Lfcjay (Frajice) •' . \ 

M ; NjColct (Belgium) * 


;r- v ; 






[fl'l 







.J! ,e . C 5 ACI B,,rtai1 - IGY ' S international board of directors, at Uccle. near Brussels, [tine 
1957 Left to ri|?hl. V. Belotissuv or the USSR. L. Berkner of the United States, M. Nicolet 
ol Belgium, J. Coulomb of France, and S. Chapman of the United Kingdom. (Photo bv 
Loomis Dean, Life Magazine. *1957 Time, hie.) 


Hill containing sections prepared bv experts. 
About a dozen of these manuals were distrib- 
uted to the ICV participating committees be- 
fore the beginning «r the observational pro- 
gram, and were published in .■(iiiia/.i of the 
Itti. In addition, each of the unions interest- 
ed in the ItJY had already sent mu informa- 
liun mi the essential dements of the pm- 
grants with which it was concerned. 

Because of limitations cm the nuinhcr of 
scientists and on die availability of ecpiip- 
iiiciii, mu in speak ul iinu ucia I rest r in it ms. at- 
leiiiuiii Wits riinrcuii.ilcil oil three gengranlii- 
cal areas: the Antic, die Anisin lit, and the 
equatorial belt. These satisfied certain geo- 
graphii and geomagnetic coiidiiinii.s deter- 
mined by the requirements oi the various dis- 
ciplines, smd took account of [| )e logistical fn- 
cililies then available. In addition, three other 


” niitcumc 

ames wet e suiwninposed on iliosc just nten- 
ti'iiicd: these were defined in icrius of geo- 
graphical meridians smd corresponded to ilic 
comment of North America, Europe. Africa 
nnd the Far East (or l4fl*El. Thanks m ( h e ' 
derision to concentrate iilteitiioti on certain 
geographical regimis, it was possible to econo- 
mize when deciding on the locations of new 
stations, while at the same time facilitating 
the acquisition of represent. ujve data for 
most geophysical phenomena. 

Some idea of the vast scale nf die p [e para- 
ii'Uis for the IGYuin be gained hum the fact 
that the first 10 volumes of A minis of the KiV 
which were dev., ted io this aspect of the pro- 
gram. contain 5,1100 pages. v 

rcci,lii ' , « I' I mi. asearh as W-tf. 

' Bl,,vail .j. iad foreseen the imssibiliii 
?^!™" ch . ,n K arufinal satellites in 1957 or ’ 

1 9aX during die ICY. Indeed, this was borne 
lhe «?V symbol was designed 
by the HA Secretariat in 195-1; it showed the 

K? ° l SJ,el ! ltc acroSs 3 background of 
nits nf latitude and longitude as well as the 
boundary between night and day. and it cm- 
phasued the privileged place given to tb 
Antarctic. 

Here today, in the marble hall of this Pal- 
■ice, i on will find the exhibition com memo- 
rating the 25th Anniversary of the ICY !? 
w£_s_m that same hall, at 6:45 P.\f. i u | v q 9 
I9oo. that the first announcement was made ‘ 
of the Future launch of an artificial sarellice 
As Secretary General or CSAGI. I had ihat’ 
morning received, by special messenger! a let- 

Presidcn[ of thc U.S. National 
1G ' ^jiumittee. The- news of the coniine 

d!Xanimr b,1Clyan,,aUnCed in Br,,sse b at 
l einiiiT COrreSp0ndin K 10 lime of 
eoud in made simulta- 

neoiish m W ash mg ion, D. C. anti in 40 coim- 
mes participating in the I GY. 


At the beginning of 1956 I invited the ICY 
Committee in the USSR to consider partici- 
pating in the program involving rockets and 
satellites. The invitation received an immedi- 
ate welcome, but the olHcial announcement 
or the plans envisaged was not made until the 
General Assembly of CSAGI in Barcelona in 
September 195G. 

The first use or artificial satellites for scien- 
tific research during the ICY was in itscITan 
outstanding event, but it marked also the be- 
ginning of an intensive exploration of die ter- 
restrial environ mem in space, which has since 
led to the even more remarkable achieve- 
ments of the present lime. The explosion 
which took place 25 years ago in studies of 
aeronomy in association with terrestrial mag- 
netism resulted in a profound modification of 
the basic ideas that had formerly been accept- 
ed in investigations or the relations between 
solar and terrestrial phenomena. 

T? , f* u 1 b -j ect terrestrial magnetism quick- 
ly divtded into two different aspects each 
corresponding to particular types of experi- 
mental and theoretical investigations. The 
first of these is internal magnetism, which re- 
lates to llie physics c-r the earth's interior, 
wiiile the second, external magnetism, refers 
to the extremely complex variations caused 
by changes in the geometry of the lines of 
magnetic force; these can nccur at distances 
ranging from 10 earth radii down to an alii- 
tilde of luoo km. It is lor lhis reason that 
certain characteristics of the ionosphere and 
also the modulation of extra-galactic cosmic 
iays are both closely connected with die rari- 
iiLtuns m the magnetic bold that take place at 
the outer limits of the atmosphere. The si- 
multaneons study of such phenomena during 
the IG\ led naturally to a logical rearrange- 
ment of the disciplines, which recognizes the 
morphological coherence of the various ele- 
ments now included in 'external geophysics.' 

nfli^rh Ce ” V P lann,n 8 anti preparation 
„ operation as the ICiY was 
greatly facilitated by the great flexibility of 
the organizational structures adopted, and 

uuTshed e C ° 0peral . i0n of ,l,e distin- 
guished representatives of-the international 

SloSnnr 1 , "’TJ n a,l<li,io "’ » 

5100.000 made by UNESCO and (he ccmiri 
buttons ($200,000) received from the pa£ 
patmg committees made it possible to mai„- 
ain a permanent Secretarial at Uccle during 
llie 6-year period Irom 1953 io 1959. This ** 

sr;r Qiit s ch 1 co,,,d ii ° i ^ 

of pSL it sp0n5 ' bl,lties - insisted at first 
of Phil p Mange and Delphine jehoulet now 
m the United States; they were joined la er 


NASA and SEEP 


III 1 In 1 icieiil iicWn iiutc In R |- ll.mli 
cn tilled 'Heteitiiig Hc-timn I'm ipii.uinn' 
(Em. March L"J. l!W3. p III), it in Ni.iml 
that NASA ncifiuiiieil .111 cxpei iiucm 

'similar' to [lie Njvy\ Stiuiul.iii'il I- 

ul Kncrgetii P .11 tides (M-.l-.i'l s.iiellih' |ii« ■- 
gram using m mm ling rmkrl \ i.iv dt-io 
tors. I lie NASA film I was .uiiulh .1 u>. 

operative part n| the SLKI' 

was. with the exrejiliiui ul dir two small 
I NASA linkers, quit ini mil eniiich hv the 
Office nf Naval Rcw-.tnh. I lie M i l 1 pm 
gram uiigiiiated at lankheed I'alu Aim 
Research Lthui.iiorv anil Stan !■ ml f : m 
versilv and was well along Ik-1 01 e Hi 
Guldlierg at Goddard Sparc I light Ceim-i 
and liis tni 11 vest ig.i tuts m Cinm-ll .mi[ the 
University of Denver were invited («■ p .11 - 
ticipatc. 

Even the nnket laiiiuhes vveie 

naled with die Navy anti lax klieed pel - 
sound, so that the NASA pinjni w.in al- 
ways dependent upon the Navy's SKM’ 
program. We at NASA arc pleased lli.ii 
SEEP was .successful, and are- proud «■• 
have been jwii of dial overall success; 
however, the credit fm the court - 1 it inn 
and execution ol' SEKI* should go m ( |ic- 
Navy and the researchers whom dies 
sponsored at LPARL ami Sianlord. ' 


John T. I.vmh 
Earth Saentf nnd Afipliinlimn 
Xalioml Aenniniilu s nnd 
Sparr Adminisluilion 
Washington, DC 2«5-p, 


Giving Through 
Life Insurance 


^our Union’s GiH Steering (foiiiiniHee 
has pointed out from time to time various 
methods of contributing to the Union that 
may provide certain members with the sat- 
isfaction of recognizing the value and at- 
tainments of the organization, and the 
part it played in the individual's career, 
combined with a maximum of conve- 
nience as well as tax ami other advan- 
tages. One such method is m make the 
Union a beneficial y of one or more lih- 
uisiirancc policies. 

The committee recently learned of an 
example of surh giving thai seems so i H -i - 
iinem 10 the committee's thinking that ii is 
here called 10 the audition of the tuem- 
berihip. The .example is a gift t „ 1 1 „. 
George Washington University ((’,W) and 
was discussed in some detail on reige 3 ol 
the November I9H2 GW Times under the 
heading Getting and Giving: Carol Bros, 
nans Story. 


/y , annee \\ 
/ GEOPHYSIQUEV 
INTERNATIONALE 


fe' ? l , r c Arc!,il,al f d l,ii y (Grmrdinator) mid Sir 
Jj ,,, es (Kditor of the Annals „/ 
ICY) both died several years ago. 

As lor the results achieve.l during the 

«■re ,! d. , lit ‘M! 1 '* “'ipossihle to review diem 
me since ilietr ilescniHKiu lakes up 3H vol- 
umes of llie Annuls, The ( ompleiioii oi this 
senes of -1 1 volumes was matte possilde by the 
u cat ion or Llie liiieriiuiioiial Geophvsiial 

CSAGI in I his C aim mil lee also laid the 

fo uncial ions For a new program nfofiserva- 
tion: the international Years or the Quiet 
Sun (IQSY), 1964-1965. 

Before concluding. I must refer to the way 
m which a voluntary organization inrl tiding 
lepresenta nves of 67 countries succeeded h, 
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year 
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, f T? ie firs t l im .porlaiu achievement of the 
,l auiaaed ll»e attention ol 
thousands ol men and women from ul] pans 
Of the work! who freely an d spontane, u |y 

coni l ' ,£ir C Z° n ‘ “ *<= aiwinmcm'ol a 
common scientific objective. 

efif rm d m^I! liS, ,he enler P rise was able to ben- 
itscifbeing ^ 

beiween scientists in 67 countries^ n 
to avoid becoming involved with Ihe JfgW ^ 

PSs; 


« ■•"•I Ht.MI.lll . I lll-lcc] H i . i 

'Uiu-MrcS 

if*' 


»«.ITN Her edm .(Huii.il 

•■litis Wil l ki ll. Nul .1 ?PP ir ’ 


wiMkcd. Ni idling d.iunted.i^^l! 

^ - ,s as she was ahi, ! 

wsmtu ; | I, Cl uuuicljf 

p .111 lime .11 111 .- with muc j, w 

TY*TV' ul Iriciwboo" 

1 I 11 l.n nils. She iM.-ivcd a degree inlw. 
txiv in I9SI -rnd uilieiiilviswnrkimt 
"aid a iii.iNtei N degiec. • ; 

-V l*i - iicf id t , 11 , , | 1Iiiimi.ii, hasnjuuj 
Ni-vei.il iinitMil die 11 nisei ijiy (o beoefii 
siili«t,iiiii.il Is Iimiii lile insurance polk, 

dial mas li.ise .1 value eseiituallvofaJ ' 
pioMinaic-ls S7.'.ntHi. r 

ll, ‘’ I*' •''» ' "tit that. 'Tlieal,* 

i-iking a gilt id lile uisunncti. 

die 1111 i%c 1 N.il> an- mans. I lie gift itttr- 
lain. un| Open in miitrsl, nor suljjeo 10 

| ,lnl, - M I he pine ceils are tupl* 

ill u lied la iris at death with ihe 

hi-nrlu 1.11 y in lii-uelii iaries receiving ili 
Mu- pi nu ll tv 

'Sinn- life iiiMii.mic is given in small, 
legnlai aiiiniiiitN, . . the donor builds n! 
ucn ini ihe t limits user a long period of 
time. I Imn 1 niisc-iiic-iu t- has madeiteniu 
lor If ion nan. whn lives nu a fixed income, 
■n piosidc hei alma uiaier with a larger- 
tli. in-average gih. 

'A gill ol file insurance is a personal 
living il< mat j< hi. 1 In- ilnnnr tan be more 
gc-iictniiN hv giving lile iusimiue heuuu 
die prn< reds are- paid diu-illv to the cbm 
ly. dit-ielis saving estate sett Icmcirt 
insiN hi add it mn. one's estate ii not 
(liiniiii',|ii-< I Ihi.iiim- hie uini trance, hv its 
veiv 11 . iluie, 1 le.ues what .1 minims tom 
addilitin,il. srpai.itr estate.' 

Ami Imalls.'A lile msiii.mic gift H( 0 D- : 
veiiu-ni. N uinei mis alnniiii and friends j 
mi.is aln-adv have mi hand (idicics that ; 
li.ive fiillilled ilien otiginal purposesaod 
miild in iw Ik- iniisiili-ieil lor diaritable 
pm jhisi-s. Changing die heiu-liciary and 
uwiiei ship mi a polii y is a 1 datively simple 
pinii-NN And hv naming GW as jmfity 
owner anil Ik-iii-Iu 1.11 v. the donor can tail 1 
■hi im mne tax 1 h.iiilalile (■mirilmlic4nl(- I 
dm linn nn die iiisuiaiue pu-tniuim paid 
eai Ii seal.' 

In 1 In im- AGU iihiiiIhin whom this pit- 
in ula 1 shni- may In. m sulisiiintiiigmite 
pai.igiaph juii cpinleil 'meillhers' for 
alumni' and 'AGU' Im 'GW.' It's a (food 
llumglil 


Julin L. Retd I 
At ill -Gin' Stifling . 


■Mini ul ,11 ul die ai tifuial harriers llwi 1^ 
I'liiiiiiiiinnl. 

In die liu.il analysis, the IGY can Iff ff - 
g.n diil as ,11 miihle mil of which ihc** 1 ** | 
ol genphvNii n eiiieiged with new. |x.-nna'' rt 
i liaiailriisliis. h served In delinc rcru^' J 
jtuiileliiK-N, and these have since ilctcrWf*” j 
tin- direi licniN in which nitMlern \ 

tesi-aiili is urns progressing. Today. | 
MMI 1 I 1 is carried out in an utinosphcfe , 
leinaiiniiiil n dial hi rut ion, the origin* 0 ' * | 


ate unknown In the present 

ny tine geophysicist accepts this oillabo^ 


■s.fiJf 

•mil wiihoiii liesiiatiim nnd hi aspim® 
entifie rivalry in the service nf mankind- 


AGU GIFT 
Recognition 

for Your * 

Support ^ 

Supporting Member ... 
$80.00/year 

List appears in Eos. Special rcc 0 ? 1 
at natiunai meetings. 


Life Supporting MemP^ 
$1,500 ^ 

List appears jn Eat. No furtJier. d “ eI 
ligation. . • 

Sustaining Member* j; 
$5,000 


Benefactor 

, $10,000 # 


. ,*hey: were 

approval, they nev0r gaveAyny ThK^ ^* 




- «|»*VJWVV.- n.\t; 

A certificate of appreciation 
president wil) be givep (or 
totaling $500 for fhe 3 ycaf*.( l9B1 J,jg . 

\ Contributors of |1000 or rpo«S|: . 

individuallyi recognized in a p^r^ 
display at the' headquarters 




Key worth Urges 
Setting Priorities 

A strong advocate of scien lists setting pri- 
orities within their disciplines, (ienrgc A. 
Keyworth, II. President Reagan’s science ad- 
visor and director of the OIKcc i»r Science- 
and Technology Policy, recently offered ilirec 
possible consequences ii such priorities arc 

not set. ... . . , 

‘I’m especially worried about the continued 
inability— or unwillingness— of the science 
community to agree among themselves about 
priorities— or to abide by their decisions 
when they tan agree,’ he said [emphasis his]. 

‘1 wouldn’t think it necessary that I remind 
them dial these are tough times. I’ll add tlim 
for anyone depending on federal funding, 
they’re going to remain tough, times fur 
quite a while,’ Keyworth (uld the American 
Physical Society at its mid- April meeting in 
Baltimore, Md. 

There are three choices, none nf them 

□ 7 Keyworth continued. ‘It may L<c that 
ing increases will simply be deferred un- 
til the community can come in some consen- 
sus. Or decisions may be based nn such tions- 
cientifkally relevant factors as preservation of 
politically popular facilities. Or disaffected 
minority viewpoints, when they’ re the domi- 
nant messages transmitted to the decision 
makers, may well carry the day. 1 come back 
10 Ihe central point: The community lias in 
be willing to establish its own priorities and 
then stand by them in the public arena.’ — 

BTR 

EOS 

Transactions, American Geophysical Union 

The Weekly S'eu sjmfjfi of (leo/ihysit s 

for lull .iriitlcs .mil mhtiiuk i«'|kiiu> -.(-ini ..in- 
l**f>V ul llie iluillili--Mi.il l-ll lll.imlM I ijll In tin I U 
-nil' at (In- adilirsN In-Inn .mil ilm-r nipi>-N in 
•me of llie olimiv .ii m-ihI all l.nn mjiii-N I.. /...>. 
fur news items. m-ikI iwn i.ijm-s < >1 itic- ilmilJr- 
spaceri niaiiM^c 1 ■}>■ in / »•> 

Ediior-in-Chier: A. I . 'qulh.wiN. |i.: Eiliiorsi 
Marcel AckL-nii.ni. Man I 1 . Amk-ison. INiei M. 
Bell 1 News), Kevin f. Koike, limn- lhu. Rntit-ri 
II. r.uliei illiNiniy >, (.Kite- f ('■■■.ul. At unM 1 
tkmlun. I.uiiis |. iaiii/i'i.ilit; Managing Kdiior: 
tiicgg Kune. Editorial AssiaiDnl: KaihU-rn M. 
latleny: News Writer: Itai li.n .1 'l . Kw liman. 
New* Interni M.uiu K. Gniiim-r. Produciion 
Slsff-. 1 . 1 mi-c HeMili-ilmiiiu-. ll.n- Snug Kim. I'a- 
iricia liihidlii. Lina Lie hiciisieiii. Vivian Ni-Immi. 

OIBcers of the Union 

lames A. Van Alien, I’n-Mileiu; 111 1:11 k-s l.. 

Ttrake. I'u-udc-iii-Kk-ii; i.-slii- II. Mcieiliih. 
'.cncral Secn-iaiAi t'.ui Ki>Nlingei . Knieigii Sl-i- 
rt-iarv . A. K. ^[lilluni*. Jr.. Kxiinine Pncitnr; 
Waldo E. Smiili. K.xcniuvc hiiinui I'.mi-iiius. 

for advenising inlcn iii.iIkhi. unnan Kulim L. 
Gide. .iilveiiisiim uiurdiiiaoii. ‘in*-- K» - J-iWu:L 

■•"pvrigln IW3I.V ill.- Aiiu-ih all ( ienpliv sic.ll 
Lmiin. M.ih-i j ; ,| j lt |1|| S j ssm . m;i V In- p|tninri>|j- 
'wi In iiulividiMl Nik-niisis I'm li-M-an Ii nr ilass- 
tO'im me-. I'emiivMiui is alsu giaiili-ri in use 
r' ,r > '(ouics and 1 1 go res and i.diles fur politic a- 
nmi in scicoiifn books and jmiriialN. For |>ciiion- 
,l "" f |,r -HIV Ullll'l OSL-S. I (HUM I tin- AGU I'otili- 
vaiiuns kill lit. 

\ lews expressed in litis poldk .ilinti (In 

«Mrily relied nffnial |xmunns nf the American 
t-iccphysical Unicm tnik-ss exprcsslv staled. 

Sultscripiiun price in ineinlieis is inciiuled in . 01 - 
nual docs ($'.2 1 l.uu per scar). Iiiiuiin.oiuii 011 in- 
suioiinnal solaeripiinns is availiiUe on rei|iies[. 
•Vxond-Llass postage mid ai Wiisliingimi. I), tk. 
and ai addicinnal iiiaiiing uilices. Cos. 'finworr- 
'>">». Amenmn Ueophyuml Union (ISSN (Mi'Jfi- 
•wtUii published weekly by 

American t '.eaphvsii.d Union 
200H Florida Avenue. N.W. 
Wasliioglun. D. C. L'OtHiO 

Cover. A plaque recognizing the major 
contributors to the AGU GIFT campaign 
now hangs in the eighth floor lobby near 
ne executive offices at AGU headquar- 
ters. This issue includes the first 1983 up- 
ale on the GIFT fund: the Editorial and 
onim pieces by members of the Steering 
^omnimce; the list of Individual Support- 
ng Members; and a pledge card on the 
nack cover, ir you have not been able to 
participate in this program to strengthen 
Th r n 56 l -^ e pl e “8 e caf d to do so now. 
Sinkn ° Wing mem * 3erS have contributed 
JIW or more and are recognized on the 
P aque: Philip H. Abelson, L. Thomas Al- 
Rlchard J- Anderle,. Robert R. Ben- 
1 « V. MetnQria m), Allan V. Cox, Saniu- 
Goldich. Pembroke J. Hart, A. Ivan 
Jo nson, Helmut E. Lnndsberg, Paolo 
nzano, Thomas F. Malone, Wurli.. 
anghnani. L. L. Nettleton, Hyman Or- 
A e Sc ^ onstc dt. Athelstaii Spilhaus, 
r : Sp'lnaus. j r ., John W. Townsend. 

J 11 James A. Van Allen, Charles A. Whit- 
«n, and J. Tuzo Wilson, 


Copyright Suit ^ 

Partly Settled *»> 

Amidst cniuiiiuing confusion on what con- ^ 
stitutes ’fair use’ photocopying of copyrighted | 
material, the first legal action taken against . 

an academic institution and individual prores- LO F 
sors for alleged violations of copyright law . 

has been partly seitled. Nine bonk publishers na , 
charged last December that New York Uni- P l ! 
versity (NYU), several of its faculty, and an „ 
off-campus commercial photocopying estab- , 

lishmeni had violated copyright law. The ac- , nt 
tiun against NYU and its faculty was settled nc 
out of court. The portion oF the lawsuit di- 
reeled against Unique Copy Center will con- 
tinue, however. — 

The suit, coordinated for the nine publish- 
ers by the Association of American Publishers 
(AAP). underscores the need for professors 
to understand ihe law concerning photocopy- 
ing multiple works for classroom use and to ' 
understand when they must seek pei mission 
from a publisher before photocopying copy- I 
righted material. 

As part of the settlement, NYU agreed to 
enforce through December 31. 1985, class- 
room guidelines (see box) that were devel- 
oped in 1976 by educators, authors, and pub- 
lishers when the new U.S. copyright law was 
enacted. These guidelines are part of the leg- 
islative history of the law and are contained 
in a committee report of the U.S. House of 
Representatives. NYU agreed to spell out the 
policy in its faculty handbook, 10 investigate 
allegations of copyright infringement by its 
faculty, and lo discipline faculty members 
found guilt v nf such inlringenieui. The uni- 
versity lus instructed its faculi) to use thcsc- 
dassiuMii guidelines to .leicriniiic if copy- 
righted material mas be photocopied. NYU 
also g;tie its faculty a procedure lor deter- 
mining when there is fair use beyond the 
guidelines 1 copyright law may allow I'm phu- 
ltxupving hevond that which is outlined in 
the guidelines, which stale the minimum sian- 
dards ol the 'fail use' doctrine): If the guide- 
lines do nut allow for photocopying, peiiniv- 
sii III must be smighi 1mm the publisher. Fac- 
ulty who have sought permission Inn feel 
they have been iiuie.tsnnably denied it should 
consult with university (Miiisel. |{ iiniversiiv 
counsel is not sought, NYU says it would nui 
defend the faculty member if litigation ensues. 
Manv iiniversiiv professors view the photo- 

(opvmgol 111 a 1 c-ji. 1 l I tom |<>iuii.iIn and ks 

ini their sliulenis as esscniial. Otieii. Id 
many spc-ciali/ed sulyects. pm lessors copy 
journal articles and portions of books to fill 
the gaps in textbook material; to provide stu- 
dents with the research results fiom llie fron- 
ticis of their field; and to ensure that a laigc 
class lias access 10 key portions of the liiernmr 
Carol Kislicr, A A P’s copyright director, 
told Eos 1 hat AAP recognizes dial photocopy- 
ing (u keep siudcnts at die frontiers of a par- 
ticular academic field is a creative teaching 
method ami, as such, is ’not seeking to stop 
or limit photocopying. We want the copying 
io continue, lmt with [the necessary] permis- 
sion.' she emphasized. 

Most of the confusion centers 011 the inicr- 
ureiuiion of die ‘fair use’ doctrine of section 
107 of die copyright law (P.L. 9*1-553), enti- 
tled ‘limitations on exclusive rights: fair use. 

Four tests are applied to determine if a given 
instance of library photocopying is fair use: 
die purpose and nature of the use; the na- 
ture nf the copyrighted work; the amount 
and substantiality of the portion used in rela- 
tion to the work as a whole; and the effect ot 
the use upon the potential market for or val- 
ue of the copyrighted work. 

To help eliminate confusion over section 
107, the Ad Hoc Committee on Copyright 
Law Revision, the author-publisher g r ° ll P of 
the Authors League or America, and AAP es- 
tablished a set of guidelines for classroom 
copying, which are 'not intended to limit Uie 
tvDes of copying permitted under the stan- 
dards of fair use under judicial decision, ac- 
cording to the prologue to die guidelines. 

‘There may be instances in which copying 
which does not fall within the guidelines stal- 
ed below may nonetheless be permitted un- 
der the criteria of fair use.' 

AAP hopes that the suit and settlement mil 
encourage other universities to adopt similar 
or identical policies to those adopted by 
NYU. AAP is pleased, Rtsher said. that die 
university Is taking responsibility f ° r lhe 
havior and actions of iu FacuKy and hopes 
that other universities will do the same. The 

Johns Hopkins University and YMe U""*™’ 

ty already have recommended slmilai gmde- 

^TcU.'anAAP member, has bfaen trying to 
educate members about the copynpH ^ •' 

and about the financial .on journals. .. 

' dial are 1 widely photocopied, according to 
fidy G HbIo4k. AGU Director ofPubhc*- 
Ljl Marketing, and Public Information. All 
AGU journals contain a copyright s^mem 
That begins, ‘Permission is granted for md.- 


bonks and journals. There is nn charge for 
any of these uses; AGU requests dial the 
source he cited appropriately.' Fur uses ulltcr 
than these, AGU participates in die Copy- 
right Clearance Ccntei and cullctis copying 
fees through them. The Copy right Clearance 
Center, located in Salem. Mass., acts as a cen- 
tralized source for authorization lu photo- 
copy for 700 publishers and 6.500 titles. 

Nine NYU faculty were named in the origi- 
nal suit; since then, one has died. The nine 


Apollo 18? 


publishers involved arc Addison-Wesley Pub- 
lishing Co., Inc; Basic Books, Inc.. Publishers; 
Houghton Mifflin Co.; Simon 8c Schuster, 

Inc.; Alfred A. Knopf, Inc.; Random House, 
Inc.; the Nauonal Association of Social Work- 
ers; Macmillan Publishing Co.. Inc.; and Lil- 
lie, Brown 8c Co . — BTR 

Law and Guidelines 

The text of section 107 of the U.S. 
copyright law (P.L. 94-553): 

'Notwithstanding the provisions of sec- 
tion lu6 [exclusive rights in copyrighted 
works], the fair use of a copyrighted work, 
including such use by reproduction in 
copies or phonnrecords or by any other 
means specified by that section, for pnr- 
puses such as criticism, comment, news re- 
porting. teaching (including multiple- 
copies lor classroom use), scholarship, of 
research , is not an infringement of copy- 
right. In determining whether the use 
made of a work in any partitulai case is a 
fair use the factors in he considered shall 
include — 

'(l) the purpose and character of the 
use. including whether such use is ul a 
commercial nature or is for nonprofit 
educational purposes: 

'(2t tlie nature of the copyrighted work; 
'(3l the amount and substantiality ol the 
portion used in rel.iiinii to the cnpvriglu- 
ed work as .1 whole; and 
'(■!) the effect ol the use upon ilic- po- 
tential market foi nr value "f the c«»py- 

1 ightc-d work. 1 

Highlights ul iIk- ■ I. 1 SM 11 MU guidelines: 

Tear lifts I 1 I.IN make single cupic-s lor 
Nthnlarlv reu-uich 01 lor preparations lor 
leaching a class. 

Multiple copies (not to exceed more 
than uiie copy per student in a cu inset 
nine be made for classroom me if the 
copring un-els ic-Ms ol 

• brevity. The guidelines set word mum 
limitations fur pnems. prose, illustrations, 
and 'special works.' Fitting into the guide- 
lines' definition of brevity arc. among uth- 
cis, works of pinse of less than 2,300 
words; excerpts of 1,000 words or I0?S 
(whichever is less) of a lunger piece; and 
'one chart, graph, diagram, drawing, car- 
toon, 01 picture per l»ok or per periodi- 
cal issue.' 

• sjunianeitv. defined as copying ’at the 
instance and inspiration nf the individual 
teacher' and that the 'inspiration and deci- 
sion 10 use the work aiu! the moment of 
its use fur maximum teaching effective- 
ness are so close in time lhaL it would be 
unreasonable to expect a timely reply lo a 
request for permission.' 

• cumulative effect, which means that 
the copying is for only one course in the 
school, and, during one class term, not 
more than one short poem, article, story, 
essay, or two excerpts may he copied from 
the same author, nor more than three 
from the same collective work or periodi- 
cal volume. For one course during one 
term professors may have a maximum of 
nine instances of multiple copying. 

In addition, each photocopy must in- 
clude a notice of copyright. 

The guidelines clearly prohibit the use 
of photocopying to create an antliojngy, 
or to substitute or replace anthologies, 
compilations, collective works, the pur- 
chase of books, reprints, or periodicals. In 
addition. ’There shall be nu copying of or 
Trom works intended to be "consimiabjc'’ 
in the course of study or of leaching,' in- 
cluding workbooks, exercises, standard- 
ized test*, and lest booklets and answer 
sheets. Copying of the same item by the 
same teacher may not be repeated from 
term to term. Students will not be charged 
more than the actual photocopying costs. 

The guidelines, which are part of the 
legislative history ° r the copyright law, 
were developed in 1976 by the Ad Hue 
Committee on CopyrlghL Law Revision, by 
the author-publisher group of the Au- 
thors League of America, Inc., and by As- 
sociation of American Publishers (/YAP). 
The official and complete set of classroom 
guidelines is available free oF charge from 
AAP, 2005 Massachusetts Avenue, N.W., 
Washington, DC 20036. A booklet ex- 
I plaining library photocopying under die .. 
photocopying law, 'Photocopying by Aca- 
demic, Public, and Nonprofit Libraries,' . 
i- which was prepared in May 1978 by AAP 
; and the Authors If ague of A merica, I nc.. 

, . Is available from AAP for J2. 


Allan Hills, Antarctica, was the site where 
mcicuriie sample ALPHAHIUU5 was discov- 
ered recently, cm prisoned in polar ice (Eos, 
November 30, 1982). Within the past few 
months there has been an intense effort hv 
several groups of investigators in the United 
States and a few in Europe to analyze small 
fractions of what was initially a snial! (3 * 2.5 
x 3 cm) specimen ur the meteorite. The rea- 
son for the excitement is that Aft 1005 has 
probably turned out to be a sample of the 
moon. 

Results of the studies are the first tangible 
evidence that fragments of ilic moon's sur- 
face can he ejected and land on the earth. It 
is assumed that such a sample escapes from 
the moon's gra vital ion after ejection by im- _ 
pact of a meteorite on the lunar surface. It is 
also assumed, of course, that we know 
enough about the chemical and physical 
properties of the moan's surface rocks and 
minerals to make a positive identification of 
such a sample. The results of the studies go 
far beyond the testing of ejecta-trajectory cal- 
culations, mass-velocity distribution models, 
and earth-moon mbital dynamic theories. 

This sample may be the first evidence of ilic 
complex chemical and physical ii net action of 
the earth-moon system. 

For now. the excitement and fix us of the 
investigations I tears on »t:uc-i>r-tlie art mea- 
surements and analysis In decipher AN|U< I;Vn 
intricate history- Referring iiietuplmi iuiUj to 
AML 1.1115 as Iteing the most rcxeni Apollo mis- 
siuit, K. L. Korolev, L. A. ll.svkin, and M. M. 
Lindsiruin of the McDonnell Gc-iitei lor the 
Space Sciences at Washiiigu.nl University, St. 
l.i mis, presented a discussion at the March 
Lunar and Planetary Science Goiifeieuie I I 
(LPSC; l-l) iii llousnm entitled 'So Apollo IN 
Flew, but Whole Dili It Sample?’ According 
lo them, the Allan Hills sample had a cosmic 
rav expos me age oi no mote than alxuii 1.5 
mill i 1 m sears anil a residence liim- in the An • 
tic ice ijI 110 im ue than tit ill thousand w.iin. 
based mi "‘Be and :h AI values Compatible 
with an M'igm on the moon's -surhue is tin 
■nialsvc-il ratio of Fc-G to Mm> oi 63 .S I'riii'lc 
lock deter mil led in AHHW3 bv several inuMi- 
gators atld reported at an l.l’Sti l-l spei ial 
session i-n 1 it led "Meteorites I pun the La rib s 
Monti.’) 

W. V. Boynton and D. A. Hill of the Lunar 
and rianetarv Labmaitn v. Lbiiversity of Ari- 
itiiia. 1 til vim. stall'd -U die iMifoli'lit c that 
‘Mme ci ui vii icing d. 11.1 tor .1 lunar origin "t 
AftlOU'i is provided In the .ibimdam es ul in- 
compatible trace elements.' Tlteit results and 
1 hose of other groups indicate a close alliance 
of AftlOOS's patterns of tare earth elements 
to those of Apollo |fi Highlands breccias. Ac- 
cording to Bovnton and Hill, 'The presence 
ora KREEI* type pattern in A8IU03 requires 
tliai this nieicoriic came from the moon.' 

Bovnton and Hill acknowledge that the 
component of KREEP ta specialized, ex- 
tremely fractionated complement of potassi- 
um. rare cai til elements, and phosphorous 
found in some lunar Highland rocks), al- 
though very closely identified with the moon 
and iu history, could have formed Irom an 
identical body somewhere else in space. Thev 
conclude, however, dull "It is most unlikely 
that this pattern could be established on an- 
other parent body unless it had a similar bulk 
composition, size, and thermal history as the 
moon. Such a parent body clearly does not 
exist in the solar system.' Such a body could 
exist outside of our solar system, but even so, 
the exact conditions that would be required 
10 cause the very extreme rmclionations 10 
produce KREEP would be immensely diffi- 
cult to generate. On the moon, it is thought 
that llie KREEP component fractionation 
product was formed only once and later was 
mixed into other rocks that now contain it, 
such as is observed In main lunar highland 
anorihosiiic rocks. 

The oxygen isotope com positions show lu- 
nar patterns, according to ihe results deter- 
mined 011 A8IQ05 by T. K. Mayeda and R. N. 
Clayton of the Enrico Fermi Institute, Chica; 
go. III., and. reported at LPSC 14. In defining 
this patient as lunar, Mayeda and Clayton 
noted that differences in oxygen isotope ra- 
tios in various pltineiai-y bodies are estab- 
lished ai the time of their accretion. The 
ear tit. the moon, and mibritic meteor iles lie 
on a unique line when plotted on a three-iso- 
tope graph. All other extraterrestrial Samples 
are cither richer nr poorer iu 'f'O. According 
to Mayedtt and Clayton, 'Aft 1005 is identical 
. iii isotopic composition with the Apollo 16 
breccia, and is distinctly different From the 
eucriie samples. Of all ihe knoV.it sources of 
(he solar system rocks, only the earth, the , 
moon, and the aubrite;parent body have oxy- 
gen compositions compatible with that of 
A81005; . leaving, t|ie moon as the likely 
origin.’ j 

I Frock Fragments from die moon tire being 
found on the earth, k should be possible to 
explain ihe processes of ejecifori and !tra«s-. 
port. H- J. Melosh of the Lunqr and Plane- 
tary Laboratory concludes dtat ’both theory - 
and experiments suggest that significant , 
amounts of ejecta may even exceed t]te cs-. :• . 
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tapir velocity of the moon . . .' (LPSG 14). On 
ilie basis of observation* nl' explosive behav- 
ior, some niirlcar. Mclosli was able tu calcu- 
late that fragments relatively I ret of slunk 
damage arc 'spalled nil’ .11 die edges of im- 
part craters, the particle sire being related 10 
the physical propci lies id the inipaued lunar 
surface. 


Clash Over 
NOAA Budget 


Once at velocities e lit ceding lunar csca|K.\ 
lunar surface eject u could follow .several 


routes. According to U K. Can It of die Mur- 
phys Geiuer «r Planetology in Murphys, Cal- 
if, 'it is estimated (hat the imam is currently 
lusing 1H 4 -I0 , ° graius/yr. Of this total mass 
lini it appears that no more than lo’-lo" 
grams/yr are nureictl by cart It, the total de- 
rived from both direct trajectories and the 
"timid" in geucemric orbits (estimated to lie 
of the order of l() in -lu M grams;.' 

The origin, die process, and now a sample 
whose ruin push in rud intricacies decode in a 
lunar furtuuLi, set the scene fur a iranslimar- 
c.uth system .— PAfH 


New Funds for 
Major Equipment 


Kartli si iem cs lahoratories in the academic 
world have Iteeii in de.tpar.itc need to it- 
plare. impiove, or oilierwhe oht.iin rest-anil 
apparatus in reenu years. I hr grants ,u-;,il- 
ablt- Iroin h-1ln.1l gnvei iiniciii agencies have 
not allowed (nr major nmipjin-iit purchases, 
hut very in ei it t lunges in fund .ill 01,1 lion 
now provide lor the purchase ol major ,i|ipa- 
r.itns for .iiuihsis. i-xpei itm-t nation, held 
studies, .mil leu i om pi nalii m and data pmr- 
t'ssing in tin- i.mkIi sciences. Siii] 1 ec|iiipiiiein 
is desi lihed by a guideline brochure rccemlv 
released hy the National Si icikc I-onuclaiinn 
(NSF), Divisiun of hai ih Suet lies. as being 
'(omiiioiih loo expensive and of tun I mud 
pi ileni ial use to In- adequately justified by .1 
tegular rescan b piofunai.' I'o initiate the 
piogTam, NSK lias allocated $5 (iiilliim for 
•■.irili sciences eipiipini-ni in fiscal seat I US-1. 

I bvie .tie ,1 few kn factois n» In* toiisid- 
cted in iipplving 10 the NS] Im major re- 
seanli equipment. The title lot such a pro- 
pos.il -hi uili I lead ‘Arqiiisiijnii <>[ , , ,/ ■ | 
grading nl . . nr 'llevi-lopiia-iii of . . .,' 

wlucb would iinplv 1l1.1t lot new, ie- 

fluhisliL-d, or 1 oust 1 titled .ippiualtis is being 
n-ij nested. '[ he eipti|i]iieiit iinist be initi.ilfi 
1 11 tended lot .. ivelj-define.l leseatcli project 
tli.it iimsi l«* ifesi tilled in detail, lusiimtlonal 
« otitiiliitlii .ris in die Imninf iiiaiihing hinds 
and snpp..j ting cor*. . uil.f fi.-fj. ( f 1{ - 
turn. 1 1 

1 lie deadline lot Milmiissiiiii of propnsah is 
Sepin.ilx-r I. 1983. 'I |,j s p„ rt jrics relarivch 
short time m pit-pat <l- a majoi proposal. A de- 
Miipiiiiii nl the paniiiiliiis is available liom 
I he Data huppoit Set sites Set lion. KARTu 
NSI-. Washing tot 1, IK: 2U.V.II. or bv calling ' 
l<in MacGregor. Depun Division Direilnr. 
UnisKui n| F.inli -Siieiuc-s, at 202- T, 7- 
ll.VM.— 


Knapp Confirmed 
As NSF Director 


At the April 26 hearing cm the National 
Oceanic and Atmospheric Administration's 
(NOAA) budget by a Senate Appropriations 
subcommittee. Sen. Lowell P. Weicker, Jr. (R- 
Conn.), decried the budget cuts proposed by 
NOAA and the Reagan Administration, i 
think it would be almost criminal' 10 agree 10 
the proposed cuts. Weicker said, adding that 
aiihougli he understands the broad policy tu 
trim the budget, the proposed cuts amounted 
to 'piecemeal emasculation ... I won't be part 
of it.' 

'I cannot help but note with regret that for 
the third year in a row the Administration 
proposed drastic reductions in occans-related 
research and development,’ said Weicker 
during the hearing conducted by the Senate 
Appropriations Subcommittee on the depart- 
ments of Commerce, Justice, and State, and 
the Judiciary. ‘The proposed S7% cut in 
funding for fisheries prngi-ams combined 
with a 4flSc cut in other oceans and coastal ac- 
tivities would add up to an S85 million loss 
for NOAA's oceans programs. To make cuts 
of this magnitude would be, in cfFcct, to write 
off the great potential the oceans have for 
feeding our |>eople and helping to power our 
eenuomy,' die Connecticut senator said. ‘In 
short, the potential of the oceans as well as 
the pressures placed upon them have never 
heen so great — and they will be even greater 
tuiridrruw. In the face of Administration in- 
difference and out riglu hostility, Congress 
must maintain its cuiniiiiiiiiem to the oceans 
ami in the positive contributions they can 
make tu our future. 1 

Hie flip side of the coin was presented by 
NOAA Administrator John V. Byrne: 'I be- 
lieve our budget represents a balanced ap- 
proach maintaining essential services in light 
of flic need to exercise fiscal restraint. This 
budget will result in many changes from the 
way wc have uperated in the past, but these 
changes are for the belter — changes dial will 
make NOAA more efficient in meeting our 
mandated responsibilities.' Byrne also said 
that die tills to nccau and const al pmgianis 
were made after looking at the overall agency 
budget, tin nigh his personal bias would have 
been to increase the ocean and coastal pro- 
grams. 1 

tthen (|uei it-il by Wcicket about the pin- 
posed terminal inn of die Sea Cram program, 
Ityrne told die siibcnnuiiiliec llnu no mu* 
lv* 'ii lil question the since** «,( Sea Giant. In 
fail, die .Administration Ml i t u a % betause ol 
its success that the program would he picked 
up readily by die private scciui. Weicker re- 
sounded that by following such reasoning 
die National InMiimes of Health would he 
eliminated also. 'I can assure you there will 
he a Sea Gram program.' Weicker said. I. 
prnljably gets the highest number nl people 
and slates involved Tor the lowest number or 
dollars, lie added. 

House hearings on die NOAA budget were 
tpmpleied last innntli. Budget markup ses- 
stuns in the House were to be held in earlv 

h/La t'T n,a 1 , kl, P 

be held until the end of the month. BTR 


Edward A. Knapp whs confirmed In die 
Senate in a voice vote on April |;, as the tli- 

[JS? '-ru h c N,Jl! " T,al St ientL- Foundation 
NSh. The Senate into Followed a conlirma- 
utm hearing by the Senate Labm and Human 

Sl , hi e p ,,l,, . n,i,, n • Kn:i Pt'' ■*» " a > llo mi- 
na cd hv President Reagan to head ,!, c |o„ n - 

T ^"•i«i«amdiiet- 

1 s "whciiKBtta' and plmk.il sci- 

ences IMPS) dirrciorale since July |‘W> 
AMegntirms that he has Imeti politic i ring 
NM- have l«- league red Knapp since lie asked 

for resign, iliriiisor firm cmnmiinicim t„ \ vaxc 
lour three NS*, top administrator* i„ n ctPlll . 
1*r (two ol these administrators had been 

jS;?!* 1 " lt *‘ ut * ‘ h " u K h >'» resignation 
elates had heen set). Knapp willed the Scu- 

;; “ ,lw, ,II ' 1 n « lire April IS eonlmna- 

VEST , ' ,iM 10 n,i,,k 1,11 

ask for the icsignjunns and dial, :i||| UMI|Z |, 1 ... 

™ l "\iT wl,,, oiicIS«l: c 

ies?th M . , ,W ■ lKV ° fIitia,s - tlwv did not 
'quest that teiiaui people be removed in ex- 

\ , IIKt ’ ‘"r particular increases in the NSF 
hutlgrl. Knapp 

litiiisL-iriig.iinsi die allegations by saving hat 
he wants h,s own team ■„ the X ““ 

. . U,c . ^ a,,t I SVieiu e, Hiiuril stiitl Kmnn 

NS?t IvimiV ,'n r ?. l . a ^ "! l,olni,,l:cs lor iEc 
” ,rtl, i'r to the White House for 

K napp told the 

1 , ■ 1 1 *”* w as vat Hied ip Decem- 

£ T" P 1 " 1 ^ N. I.angetiberg resiahed 
from the deputv ■! iron nr _ 


Geophysical Events 


vr T '!* i'l 3 s,IM,,I,ar y of SEAS’ Bulletin, W\ 

■ larch SI. Ifws. a publinuion of the Smithso- 

?! C e,,,irc &na - Kliitchevs- 
? ' 11 Punier Island reports are included; 

wbkh'um crc is l, T re P° n 0,1 Asamn, 

1 1 n PI I ,cai »» volume 8. number *1. 
tiecardiquake repmt is an excerpt. 

,,ul ! C,m * s nraibble in the 

Plenum n, C ,l ° 11 fi * ;,S a n,icmfic, ' c S »P' 
paper reprint. Subscription's 

■'itAS Bulletin are also available. For ilie 
m crnjifhc. order ilurutneni ESB-nO-4 at 
5-.3it from AOU Fu I fill in cm. 2MN) Florida 
Aveniif, NAV., Washington, DC 20009. For 
epnnis, order SEAS’ Bulleliu (give volume 
■I' d ssue 1111 miters and issue dale) ilirnugl, 
Iuim pr | ra, “ : ^ ^ Iw one copy of each 
w “ ,,,ll,,hei fnr th“e who do not have a de- 

llStSST 5 ¥ ll ' OSC Wh ° du; at,{li,io »- 

at ci pies or each issue number are $ 1.00 For 

,,ulcr from 

AC»U Fulfill incut. The price is $18.00 for 12 
monthly issues mailed to a United States ad- 
dle**; $28.00 (U.S.) if mailed elsewhere. Or- 
der must lie prepaid. 


TRAVEL TO 

IUGQ GENERAL ASSEMBLY 



AQU has arranged 
inexpensive group flights 
to the 

18 th General Assembly 
of the 

International Union of Geodesy 
and Geophysics 
August 15-27, 1983 
Hamburg, West Germany. 


® Departures have been booked on 

NORTHWEST ORIENT 


on August 13, or you may choose from a wide variety of 
other available flights. Group rates are available from 
most m^Jor American cities (from $619 round trip East 
Coast). For reservations and information, call 






NATIONWIDE: 1-800-328-7110 • MINNESOTA: 1-800-7524245 


Pagan (Mariana Is.): Tcplira deposits suggest 
•1-7 eruptions since May 1981. 

Ulawtin (New Britain): Increased seismicity 
and vapor emission. 

Manam (Bismarck Sea): Explosions, ash emis- 
sions, and seismicity increase. 

Langila (New Britain): Activity declines. 

Hunter Island (New Hebrides): Vapor, ash. 
and burning vegetation. 

Man lie w Island (New Hebtidcx): White vapor 
from central tinier. 

Ruapclui (New Zealand): Delia linn ami H- 
type cat iliquakex. 

While Island (New Zealand): N.. eruptive ac- 
tiviiy: B-type events increase. 

Erebus (Antarctica): Lava lake level diops 
slightly: explosion earthquakes; earthquake 
swarm near area or 1908 ilienii.il arlivitv 

Mi. Melbourne (Antarctica): Fumarulk aa'ivi- 
ly unchanged since 1972. 

Rincrtn de la Vicja (Costa Rica): Tcplira 
eruption fiuni crater lake. 

Arcnal ((.osia Rita): Uiva extrusion conliii- 


Iniei na/ioiiali- di Vult anologia cousklcreil 
the ei u [it ion tu be a typical slow- siilnerniind 


type, l itc Iasi atiivity ol this type on theS 
dank was in I7HU. EElusive :n tivilv had di- 


Volcanic Events 


^ 1 , director also said that lie exnccis 
« lorw^ ,o .hcWhiK Houwbv'^y'S 
a ll,, of nominees for two other nosts- the 

f ° r “ 1 ‘ rono «‘^.^i.«p h hcric 1 
hlld tK ^ a c ,C r ,C,,CC5 <lhe P° 3 ' currently 
dkilr r8 w a J-J° L hn,,9n >' anJ the assistant 
' kS ^ “ hkh haA vacated by 

-F ' 

;v ; 



Kilauca (Hawaii): Eruption continues in niid- 
dle east rift zone. 

Etna (Sicily): Lay-a Trom S flank fissure; cen- 
ttal crater enlarged. 

N ^l ,hir,gt0n,: S0 * emission. 

nPuTk y ‘ d , cf ! an « cs ,n morphology 0 r 
ew lobe may indicate continued endooc- 
. nous growth. ° 

aSSS" 1 : SeUmki ^ **» 


Pud* (Costa Rica): Fumaiiile and (Tiller lake 
lempcraiures higher. 

Soulriire (Guadeloupe-): Water le in petal u res 
Sind chemistry. 

Ol Doinyu Lengai (Tan/miia): Kepuried Feb- 
ruary lava (low not round; strong gas emis- 
sion cuds; small ash-punr plumes. 

Elm Vvlrntw, Sicih, Italy (37.7 3° N 11 
All Irnes are Iveal (UT + 2 A). Most of il,e |„i-' 
lowing is from a report by Romoln Romano. 
A destructive south flank fissure eriiiuioii be- 
gan on March 28. preceded liy a series of 
strong Ciinliquakcs first felt duritlg ilie night 
of March 26-27. At about ikmiii on die 27tli, 
a strong smell or H a S yvas noted from an old 
cone roughly 2 km S of the initial eruption, 
hcisniicity coniimied through the rollmving 
night. At about 0845 on March 28 a S5W- 

S mg ,,o"‘ pU " ^ Sl,rc °P encd r rnni about 

^450 to 2250 ni aliunde, roughly 4 km S 
(bearing about 170°) oF the central crater. 

The base and the E side or this fissure Ted 
T e '™J ava flows thal biitiaily moved towai rl 
the SSE and SSW then mriied S. Weak explo- 
sive activity along the entire fissure ejected 
modest quantities of lava fragments. By evc- 
mng, the main flow Imd overrun a road and 
seveml buildings. 

During the morning of April 1. vigorous 
emission or gas, ash. and old lava, arcompa- 
EU b >' occ f SI ?nsl Phreatic explosions, began 
lrom - explosion craters upslope at 2700 ni 
almiide. At the end of the day cxplosions 
rrom the southern vent ejected lava frag- 
incn! 1 . ° n A P" ! 2 - nearly constant lavapro- 
duction formed a 500-m-wide lava field ex- 
lendmg to 1900 in altitude. As or April 3. the 
lata had not advanced below 1450 m altitude, 
^ rram the fiss ure. At least Tour princi, 
pal effusive vents yvere active along dm 750 m 
fissure and from ns upper part strong gas 

abomTo ho^tT 4110 eXplMi ° nS ° CCUrred al 

S ex^n^ f |°r Pen fr , aaures - “rtented about N- 
C dwl ^ rom toe central crater area to 
the eruptive fissure. A substantial widening 

Srn^rF. 1 ^ S rim ° f BQCCa Nuova, the ■ 

o7 " ,° fEtn if * lW ° Cenlral crt ters and she 

rr. nT iTT actlVil y since Etna's last 
erUDflQn in l no i . o. 


eruption in M arc h 1981. sUT^r V£ 
sions from Bocca Nuova sometimes included 

i&atS" " 

, of lh ' lav “ »» lea Hiari 

=S*«SS5SSS8. 


^pBons^ 1 An areaiof mbre than Lkpi^ ' 
«aa covered by, laya ahdlthe Volume was'esii : 


Hank was in I7KH. Eifusive ai tiviiy had di- 
minished by April 8 hut mi April 19a law 
Him- 300 m wide anil -I m high was advancing; 
dinvn rite S Hank and seismicity cotuinued. 

The lava dcslimcd a lalilc car system that 
was one nl Siiily's must impnnaiu murisiat* 
i' trailioiis. and ilesirnu-d m seriously ilant- 
aged mure than 20 buildings. 

Iiilni-iuaijiui Cniu.iiis: Kmiittln KcitibUiwh 
tiiiits ■ liiii-iiia/iniiah- di Vuh aimlngia. Vijlf 
Rcgiu.i M.irglm-ita ti. ‘15123 Catania. Italy: 
Mam in- Kr.illi. Kqnipi-dc Vnhaii'iInKic Vnl- 
caiu, 11. P. 5. iiS70n Ccm.iy. Fratwe; L-iiiied 
Press luii-m.it imi;il: Agetue Fi.itue Prew 
Klhtrhivshiii Vttlmnn, Kriiiielbilkn /Vm’wnk 
L’SSli (Sn./.V.V, I (•().? fTE). An eartlujiiiikc 
swarm on tin- NF. flank of Kliitdievski'i k- 
gan l-'eltiuai y 28. The majority of iheevetu’ 
had loci above sen level (Klindu-vskoi's sum- 
mit elevation is 4850 in) and their maximum 
magnitude was 3. Based on the swaini's chai- 
utter, the Instil me of Volcanology predtod 
that a flank einpiinn would stall henveen 
March -I and 9. On Mure It 8 a i rater opeiiri 
at 3000 m altitude on the NK Hunk. Activity 
It uni the crater was purely c-lfusive. pnului- 
ing an andesitic basalt (low that was 3 km 
long by Man h 18. 

Infill iiuiiioii fainturi: II. V. Ivunov, histi- 
Uile of Volcanology, l'iip Avenue 9. t’eirup 31 ' 
lovsk, Kami hatskii 08301 Hi USSR. 

Asrniui Vitlnwtf, a n hai llmuhii, fapan 
m.WN, 1 1 N.i3°hi. Ml limes air lifoll^* 
9 hours). All explosive e l it pi Kill iKtinaxI 
IVnm A sam it's summit t rater April *3- 
seismic ncliviiy had iin-ivased in mid Maf” 1 ' 
hut returned to background level in late 
March. In early April high-frequency 
earthquakes and volcanic tremor were ob- 
servetl nunc i'reqiiemly ilinii usual. 

The eruption begun m 0159. The air slw* 
(amplitude. 0.2 millibars) and eruption 
quake (amplitude, 125 microns) yvere rttOio' 
ed at ihcJMA Kamiziiwa Weather Ohse^' 
tnry (7.7 km SSE of the crater). Observant) 
lwnonnd heard the thunder-like sound' 11 ? 
accompanied the explosion, and observed t 
ejection of an incandescent teohru column- 
During the next 1 1 minutes, tour more erup 
lion earthquakes were recorded; seismic^' 
tiviiy then declined rapidly. Only two vok^ 
earthquakes yvei e recortled between tlif | |U ' 
tial explosion and 0600. a lien most acthi'I 
had ceased. . 

By 0450, when the summit was first W 
from the Observatory, a 600-m high, 
plume was being bloivn WSW from tlie Slim ' 
tnit. The yvind soon reversed, and wh 
carried ENE. Near Ko-Asama. a lava doiw 
about S km E or the summib 2.7 kg.m «“ 
tephra accumulated, including lap® 3S 18 ^ 
as 1 cm in diameter. By 0600 activity , 
ited to a SOO-m high vapor plume. No |n r r ' 
ther explosions had been recorded by *nn 
A forest fire started by the incandescent. . 
tephra on the S flank of Asama was exH"’ 
guished by 0430. • . ' ^ 

Asama’s last eruption was a small exp‘f» 
on October 2, 1982; 2 days after n;sudiien 
crease in seismicity. • 1 • • ' • ' • ■. -. 

I n formation Contact : Office, of V qlcanK . 

. Observation, Seismological Division. 1 Jap^ 
Meteorological Agency. I.-3-4 Ote-macni, 
Chjyoda-ku, Tokyo 100, Japan. ; , 
n tinier Island Volcano, Neu' HebriAes . 
SW. Pacific (22.40°S, 17%.05°E). All 
'! (VT + 1 1 hours). Vanuatu Govenirnen 

team visited Hunter Island on Marth 9 : 

m'|1200i White v&poi* tinged with' ^ , 

•,'lo.wed, to an altitude of approximately ™ ; ^ 
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from the main active cniu-t mi the- W side*, 
and drifted to the W and NW. Fuinuicilc s 
and two small supeiinqwiscil nsiiri-s -m the 
SEsidc were also fuming- Vegetal i«m mi tin- 
lower slopes nfl he K » oust was luiriiiiig. 
wltkli suggeiled dial the emptimi hail ln-gim 
recently. By 22(H). the fires had reached the 
central spine of the island and timid lie Near- 
ly Ke n from the anchorage oil the NW tousi. 

The Iasi reported eruption of lliiuiei Is- 
land was November 24. 1895. Aerial plum* 
of Hunter taken in June 197'J showed no m • 


IITIIj ■ 

[nformaiion Contact: A. MiFiirlaue, Hire-i- 
tor, Depart mem of Ceologv. Mines and Rural 
Water Supplies, GI’O, 1’oit Vila. Vanuatu. 


Earthquakes 


The March 18 earthquake was the si n ing- 
est to occur in the New (oiiiicu-Snlnmnii Is- 
lands area in 12 years, but no casualties were 
reported and the only major sii'mluml dam- 


age was the collapse of iX tomictc pier at Mu- 
1,1 New Irelaiul (:ibo "> 

K'O kin MY uf i)ic epicenter). Four small tsu- 
iianiis wub a iiuxiinum amplitude of 25 cm 
were rei nnU-il helween 1)1145 and ] 145 UT in 
Raliaiil hurt .or (ahem 170 km WSW nfthe 
epicenter). Landslides unri snow avalanches 
n-iggercd by the Mareli 25 carihquake abom 
81) km NL nl 1 cl ii an killed nbom 90 mutur- 
isis and injurcl about 40 mi the Haraz high- 
way between Tehran and Amol. un the Cns- 
pt.111 Sea. Two mountain villages weie report- 
ed leveled, witli abom 1(1 persons dead. 
AihhIici sliuL-k the next ibv. in virtually the 
same place, caused mure injuries and dam- 
age. At least 225 persons were killed in Po- 
pnyan, capital of Guiia department, by the 
Muith 31 earthquake. In nearby towns, in- 
tituling PicndamA, Morales, and Timhfo. 16 

were killed. About 15U0 were injured, 
lUU.IJIMl left hnmelcss. The widely felt shock 
cleSLniyed 80^. of the city, including the ail - 
pmi runway. The epicenter was almost be- 
neath the city, and the MMi Lhere was VIII. 


March 8 
March 12 
March In 
March 18 
March 23 
March 25 
March 2G 
March 31 


Time 

(UT) 

Magnitude 

Latitude 

Longitude 

DcpLll 
of Focus 

Region 

1707 

5.0 m h 

I0.86 4 N 

62.US°VV 

99 km 

Off NE Venezuela 

0137 

0.5 Al, 

4. ID'S 

127.92° L 

shalloiv 

ll.niiln Sea 

1727 

:>• 1 »«/, 

34.84°N 

137.4U°L 

45 km 

Honshu, Japan 

iiSHOfi 

7.8 A/,* 

4.8(5°S 

153.5 PE 

88 km 

Solon ton Islands 

235 1 

fi.il M, 

38.57°N 

20.60° E 

ID km 

W Greece 

1158 

51 m h 

S5.«Ms*N 

52.33° E 

shallow 

N Iran 

0407 

5.3 utf, 

36.17 4 N 

52.I7°E 

shallow 

N Iran 

1313 

5.5 m h 

2.-l3'N 

76.63° W 

IU km 

SW Cailnmbia 


*Universiiy of California, Berkeley, magnitude 7.9 


Information Contacts: National Eartluiujikc 
Information Service. U.S. Geological Survey. 
Stop 967, Denver Federal Center, Box 25046. 
Denver, Colorado 80225 USA; P. Lowcn- 
stcin. Senior Govern mem Volcanologist, Ra- 
baul Volcano Observatory, P.O. Box 386. Ra- 
Ijaul, Papua New Guinea; J. Rafael Guberna, 
S.J., Univcrsidad Javcriana. fnsL. Geofisico. 
Cra. 7, No. 40-62. Apnnadu Aereu 567 HI, 
Botoia. D.E.. Colombia; Islamic Republic 


News Agency, Tehran, Iran; Agenda EFE, 
S.A., Madrid, Spain; United Press Interna- 
tional. 


Meteoritic Events 


Meteorite Fall: Tennessee, USA, jauuury 
28; petrographic information. 

Fireballs: East Germany; southern Califor- 
nia, USA. 



RATES PER LINE 


Poiilimi Wauled: first insi-rlimi Si. 75. mldiiicni- 
al insertions S 1 .50. 

Peiilisfli Amt fable. Services, Supplies, Courses, 
end Announcements: th si iusciiion $3.5n, ail- 
dilional inscriiom S2.75. 

Student Opportunities: first inscrikin (ice, :ufifi- 
lional insertions $1.50. 

There arc no disc minis nr cuimm.isions mi 
classified ads. Any type sivte ili.u is 1M |iiil>lisli- 
er‘s choice is chargeil fin ni gcnenil aclvc-nising 
rates. Easts published weekly mi Tuc-sdav- A»U 
muii be received in writing un MmnLis. I wc- k 
prior lo ihe rlite uT publii.-.ilii m. 

Replies m ads wilti lxi\ imiid>L-rs sfimiM In- 
addresKd to Bun — . American < foqilisMi.il 
Union, 2000 Florid.i Avenue. N.W.. XV.isliing 
ion, D. C. 20009. 

For further infmin.nimi, call mil Im- Mini. 
■I24-2-I88 or, in die Waslinigimi. Ii. are-,i, 
t6S-6903. 


Fellow in CcochronoloDy and ismope Geochetnis- 
try/The Australian National University. THt 
AL'STRAUAN NATIONAL UNIVEitSITY ins-itcs 


POSITIONS WAN I I I) 


api 4 k.jlk.ns fin FELLOW IN GEOCHRONOLOGY 
AND ISOTOPE GEOCHEMISTRY. RESEARCH 
SCHOOL OF EARTEF SCIENCES. 

Appjic.mis should tuic an etublislied sciemifn. 
rcpiuaik m. experience in the ii.-c ui riuliuKcnif iw 
'■'I'fs [KiiiiiiiUili uf iicuitviiiiiini jiid uiiMuiiini, 
and a pl-ii vet i al.iliiv |u manage projects involving 
cheinic.il and iii.iss vpecirmucLric lo. link pics. 

Salars in .mnrdjiuc wiifi unalilicaiions ami 
cxucric-iKc- iviiiim il.e i.mgi-: Fellow S 2 id | 8 — 

S:t nisi. Cm Kill cxi lunge raios: S.\ I = >US 0 .sn - 
L'K 57 I'. 

.\{i|n>iiitiiii-ni will lie: Fcll'in fin .m iniiial peiind 
■ >1 live ve.iis wiifi ilie |n ,vsil ,ilii\ . {nl lowing review, nl 
ri-aiqniiniiiK'iil l»» leiiiing age. Gi.inls aie piovuleil 
low.mls n. ml ami ieinciv.il. .issi>iamc uiili housing: 
super, iiiiim.ii i< hi 

ITi> l-'ni Versus lew-m-s die liglu urn n> make an 
.i|i|i* •imnic-m oi io nuke an .ipjioiiiinK-iii In imiia- 
nmi ai am iiine 

Am.li' .mis mas oluaiii iurilici )ianu ul.iis tnun 
I In- Kt-gi-n.il . I In- AiiMi.ili.iii NjIiiUi.iI L'liiserdis. 
I'll. Ii, iX |. I .lllU-ll.l. ,\> 1 S 1 I -lli.l, Wllh ld|o||l ,l|i|ili- 
i.iUmiis i lose ..ii 21 |tine l‘IK. 1 . 


Facully Position In Sedimentary Geology al the 
University of South Carolina. Applications are 
invited fnr a leniircd nark family posiiion in die 
llepaimieni of Gvology wills a spcdjlbalkm in sed- 
imeniolngy sianing as early as August 1983 . 

Ph.H. icipiirrel Rank anil salary are open de- 
pciiiling mi qii.ililic.uinm and ex|icricncc. Wc seek 
a camliilaie ivlir.se reseaidi miere-sis arc in one or 
more of i he following fields: carbonate dcpusiiLd 
systems, basin analysis, global M-diiucni cycling, sira- 
ugrapliv and seilmieiiiaiy gcnclieiuisir\. 

l hc successful candidate is c\|wcted lu develop a 
strong research piugr.un with eMcrnal funding, su- 


|>enise graduate siudc-ms. ami icaeh graduate ami 
undergraduate courses. Send leiu-i of a pi .lie a i inn. 
viiae. siaicnietu nf rrse.iuh inic-rcsis, and naiuc-s ■ >1 


ihree references to; fir. Rnhen C. Tlmnel!. Ili-p.m- 
meui nf (iccik igv. Uniscisiiv "I Suiuh Ctiroliua. (!»>■ 
Iiiml.i.i, SC- 292w. 


The Umversiis nl Smuli Garolin.i is an o|ii.il oj. 
p"iiiiinl\ : allirni.iiive aciinn c-iiiplovc-i. 


HydrologiiiyEnvironnicninl Sek-iilisi. I'li.H. ie- 
u-aitli assmiaie seeks lewan Irie.u liing |io-innii 
Research aic-as include yiil wiin-i dMiaums. w.m i- 
shea iiimli-Iing, IiillsInpL' liwfi ologs. >■ iiii.iiiiiii.iiiI 
iransjKiM. luu-rc-Mi-d .ihn in i liiii.iinlogs .nut <,|< ,. 

8 . nnulil consider ,i|m. ;i non.u adeinii job. Box 

». Amcrii-.ui <foi]>)u-kal FToikI.i Av 

enue. N.W.. Wasliiiigicm, ||.( .. 'Jiiiui>i. 


Hydrologist, Geo- Engineer, Geo- 
Mfnll , l. (fo.phv-kisi de-in - )»-iik>n in uioinid- 
'vaicr, soils engineei mg. geonln -u algenlogu al ■--• 
pwraiioii or inieipn-nuinii. j ic Imii at I i.k kgiomnl 
including cxinuive gt-opin-jinl and genlugU al sin - 
'cys. "lapping, inin jiu-ui'mii: data iini'i-s-iiig: 
gromulHd) miii lie-,; soils and .soil iiu-ili.iuiis: -unlv 
on iliph Rest dm hm Relleiiinn . Cmiiaii MR*.. 27 
UikUuri RR-ll, Med | ord, Nj 08115 :*. Im in- 

mrmauijn. tilKWiir. |. j (j‘J 7 . 


WlSrilONS AVAll.AIW 


,4***- I aim mi -III dm ly l fodngii :il ( H-ei- 
tar i I . r ;. 01 ‘•uliimbiii Univi-iMiv seek- a si-jsiinilngiM 

n l .iji: ltUl i R ri T !,, .‘ ''lien-sis in k-i ioims and - 

PiatmiKiJ iiict hulls jpplii ahh* m digit. il iiclwuik 
P«ii : a ,|lil '" 1 K-*|) ai a siiliduc lion /mie. 

vc£ '«■«'=»« h de- 

ed R222K 1 himn- le.seun Ii |iiiiih).s.iTn an- exiu-u- 

r. T!*}* t l“' ,, R tipplkuiu's t-xpi-rh-iiiv and muili- 
d(Hic?,a ,e l”’ 5 ' 1 ! 1 " 11 W 'U hik'd al c-illu-l tin- iu>si- 
‘TWlHhlle le.se. 1,1 1| MWIllist level. -Send 
li^init'r" 11 ’J" 1 ,ll,al ' l>us ,,r inaniisiiii,i.s and as 

i l f' IK . , ' s lo: Dr. Klaus Jaculi, I.iiiiihii- 
10964 ^ ^’'"Kltal ( )!)»'■ vai • ii y, Palis., des. NY 


Research Associate, I lie Si.tnloid l liner -in 
S| hold'll F ai lh S| ii-111 1-s .Hid iIk* I ellli-l lol Manu- 
als Ri-se.ni h sn-k u-si-.tn Ii ■•ui-iil'-il Mviisi Im an 
mili.il lhiee-n-.il apiimiiiiiii-iii m -i.ui a|ipio\mi.iie- 
fi (Violn-i I )‘.i8:t whose lespuiisiliililie- will ii I in |i- 
( 1 1 Siiih-i vision and iii.unn name a new NKF- 
\KM lai iliiy 

(2) Siipei vi-imi ut a new F.SCA s|H-tli oil Kiel, .uni 
t;t) iiin-iac-iimi wuh our miiioprohe tcilinhuu in 
'•)ilimi/ing soft wan* fin geolughal applic.iiinns. 

I hiiirs will iiirlmle i ram ing tan iln- .uni -imlnni 
iiwis o| ilie SRI . MU* and Fsi.A. toil la-i s.-nn i- 
wml. E\|M-iieiue in o|h i,iiioii ol SRI . NKh. ami' 
in eh-iii-m ink inpicd»r iei|iiuvd. we will nain on 
tin- I.Sl.A A g*KKl willing ) now ledge nj 1)KC Si- 
l ies 1 1 > miiiuilers (11/02, 1 U2X. 1 1/34 ) mii-iniing 
under die RS\-j IM mmiiinr aiul ol Ft )RT KAN 
level iniigi.inniiiiig is esseiui.il. Alilmugli wc ensi- 
sinn ili.u i lie clinic’- assnci.iiL-d lvitli ilib new c'piip- 
iiieni will Kuisiiiuii- a (ull-iiim- jnl. Ini a vein o, two, 
ut prefer Ph.l).- level applii.uiis who desire c-venui- 
;il)y in develiip rht-lr own lesrarcll pmgraiu in cim- 
juucrimi wiifi Sl.inford u cuing) faculty. 

Send C.V. In Gail Miilimul. Ifi-iKii lineiil nj Geolo- 
gy. Siiinfiud Uiiivi-isiiy, Sianlmif. GA ‘H 3 U*i. 

Slanlmil Unm-r.siiy is an equal op|.iirlimity/ii[]ii-- 
inaiive ai linn ciuphiyt'i. 


men l Sial ion with lhc Iliicclur icimning la ihe Di- 
rccior of the Texas Agricultural Expcrimeiu S la- 
lion. For imuten iclnicil io die lecbnnlngy iraiisficr 
progr.iin, die Di rc-cim is respinisililc- in me Direilnr 
of ilie l'cxas AfTTiuiliiiral F'.xicnslnn Service 
BACKGROUND; The Texas Water Resources 
I list imic- had Its origin in die earlv 1950 's and was 
formally designed as mi insiiiuic by the Governor in 
resiKin 5 e Lo federal legislation in I&U 4 . Funding for 




Odlegc 

itniain£f r5t>l i 10 ,< ^ cl1 ‘UMic-rgrarluate jibvsical ami 
bZli J and meumnrpTiic pe- 
tantV /m 1 - 1 ' 1 tot| rscs, depcinleni on aupti- 

phyiici ki ’ 1 , 11 ' iu lc:,tl ' ininfilutiurv gen- 
i/»d aimj!^ ra , e ,ll “ nuiuliitoiy. T'c.it hiiiu 
caunn/^m^, ,CI1 l . u cum act lioms and nvo 

>tir(Ph n ™ cr .' AlM^'humcm as assixiaiil iimfes- 
Send 0r hlsn nrtnr (Pfi.l). [jending). 

diree Cal i° 11 a,K * and arrange for 

Partmm Irr C f“ crs lo Dr - Richard W. l-;ias, Dc- 
18042. * Gw,lo ff>'- ku fay cue College, Esisnm. PA 

j* an equal opporiunitv cmploy- 
appjy. ■ omcn ar,f l ininorilies are cncnufagecl io 


llcxeureh As* Ial Hit ships Tor Studies In Air Pollu- 
tion and Atmospheric Clicnristry/WaBhiiigton Slate 
University. Fur MS or Pli.l). ill Kiiginn-rTng hi Kn- 
viiniitiiciiial Stic- 1 in-, (h aduatf degree programs 
nm iilsn lead m siic-cilit degrees In Chemical Engi- 
nci-ring, Me. liamuil Engi, leering, or Environmental 
F.nghicri ing. Individual urograms can Iw designed 
in hi sniilmi Iwckgioiintl. special inlcrcsis. anil 
experience. 

Chirrciii research progrnnn include: Ainarctic 
sin flies (including field and wimerover urograms), 
]M)]Iuiaiil inunpurt, tracer studies, complex terrain 


support of its program comes from federal, stale, 
and private sources. A broad-based Water Re- 
sources Officials Advisory Committee assists the Di- 


rector In ideiilifviiig ihe important water reseat ch 
needs in the slate. A Mull [-disciplinary Program 


1 JlMllllulll |iriaia|fUB»i uhi.si t . 

imxleliiig, bUigcnlc emissions, global atmospheric 
ciicmisLry, and iiiiimsphcric monitoring. 

Gandklaics are sciighi with BS in meteorology (or 
niiiivalcnt), chemistry, physics or engineering. Su- 
ml-nd is Jfi.gflfi/iiine monih: SI I.SOOhwefre in some 

1 ... u,...II n kln ciilalJp rail'll 


cases. Tuition assistance available to suitable candi- 
dates. September 1983 and February 198-t enrull- 
menis avallnble. . ,, 

Contact. E. Robinson. Air Pollution Program. 300 
Dana Hall. Washington Slate University. Pullman, 
Wasliitigiun 9916-1-2730 or telephone colled for 
further^ Information 509-335-1526. 

EO/AAE. 


Planning Conmiiuee is used in ranslaic the research 
needs into well-defined research programs which 
will be considered for sponsorship by the Institute. 
An important rule or the Insiiliue is that uf sen-ing 
as a state-wide focal point for water research and, 
thereby, working with a broad array of agencies, in- 
stitutions, and organ bat ions. The significance of 
(his role Is emphasised hv the fact dial water supply 
and distribution is the moiL critical issue in Texas, 
in recognition of the critical nature of water prob- 
lems in die slate, the Institute is planning a major 
expansion or its programs. Increased emphasis will 
be placed on technology transfer and increasing the 
scope of sponsored research. New resources will be 
sought io accomodate this expansion as well as to in- 
crease the magnitude of effort on existing pro- 


Douidcr, Geochemist Posi- 
siablc iminfol. Cn,li . l wi1 ^ 3cliv C research program, 
menu i< rRt l 9 HCI * vc isotopes, and/or mice elc- 
^nnten nf J r UR U ? nr , a J? im appointment in the 
atrve Sciences and the Coopcr- 

PWestClBPe, r ? esCHrc h in Environmental Sd- 

^ oiSS r°,- ,he Un . i Y cr8i ‘* ^ Colorado. 

of GeokiBu-ai a y l ,mc Position within the Department 
le °ure track at. the assistant 
l^el with a itailiqg salary or 
Teachint f U :S r . ,hc academic year, 

ly. TheT^i[L^ d I,alf that of full-time facul- 

whh ap D VoS- Wl i ,,n ClRES wHl he us a Fellow 
half acMcini, :in ^ laboratory space. One- 

C1RES for ,*T !n ar y, w hl he guaranteed by 
'which iiKunll225 ar * ^e departmentaJ rate, after 
nr from rausi generate his/her ClRES sala- 

'dary further k.- OMrces -. IncumhcnL may augment 
ttter salary 8 cncral ing tbrcc months olsutn- 
ln ?t . m COntt!lC,3 ■ inc l Brants, and consult- 

ex P er \enLe, publications, andtor 
deferred starllSJ a SCBrc h equipment preferred. 
Cltfiitw date £ n § wou Id ue January 1, 1984. 

A Pp\atiL« ^ Pf ? l ! c ? L,ons is October 1, 1983. 
andt^^Mhouid include sunement of research 

£oilr le hcr^ ofreF™ence X P CriciKC ' a * Lllt vit,c ' atKl 

peoefi'enUst SMrf?r- r C * la , rlcs Sleri >> Chairman, 
[SSkal SdEnrXf r, Comr iiitiqc, Department of Geo- 

or • 

lv erstly of I. 'I 


cncoufagecfio McsoI „| e Research Section of the Almoroheric 

Analysis and Prediction DM»ion(AAP)/Ph.D. Scl- 
. _d_: t ii rr.,« Pmttinnii. Tl,e National Cen- 


Analysts ana rremcnon um.iu.y"" 
entist I or II fTwo Positions), pie National Cen- 
ter far Atmospheric Research in Boulder C.olorado 
: Qj-tnni icr t nr If la do basic research 


ter far Amiosphcnc icesearcn.in uduibci. -ui'"™- 
is recruiting for Scientist I or H to do bask research 
studies on small-scale or tnesoscaje ntetcorclogv. 

The research will be selected and defined in col- 
laboration with the senior staff. The primary em- 
phasis will be in advancing the fundamental mirier 
standing of important mesoscale processes and then 
interactions with smaller scales of motion. Both tlic- 
oretiod and observational studies will he ■ 

aged; the main goal U w improve the skill or meso- 
scale forecasting. 

REOUIRES (LEVEL I): 

• Ph.D. dissertation or equivalent resrarch con- 
tribution in meteorology or related held, 
ui™™ - in *ina -sea e 


grams. 

POSITION AVAILABLE: July 1083. 

Nominations and applications wiiFt current curric- 
ulum vlinc and the names or at least three refer- 
ences should be sem to: 

Edward A. Hiler. Chairman 
TWRl Director Search Committee 
Department of Agricultural Engineering 
Texas A&M Uoiversiiy 


Texas AfrM University 
College Station, Texas 77843 . 
sa Agrlculiural Experiment Stati 


The Texas Agrtcniiural Experiment Station Is an 
Equal O pportunit y/A ffl r mail ve Action Employer.' . 


tribution in meteorology or retateti new. ^ 
Demonstrated experdse/interest in sitiall-scale 
or mesoscale meteorology ' . . .. 


The UnCr r ' r 9P 8030.1 : / ; 

^^'affirra^ve' £^5^ ra . do ** » n C9 ukl opporitt-. 
; actiQ n l Section 504 employer: . 


or mesoscale meteorology ' , , 

• Demonstrated skill in yffective wriuen and . 
oral communication ■ ; 

A 5o s !¥KteQu^ 

A • Several years of research experience in nieso- 
ucale meteorology or related area . 

• Publication record reffecung die qilaluy and . 

dividuals may (hen " P r f 11 P° s ! 


Postdoctoral Fellowship or Research Asibclaleshlp 
In Geophysics ■( the University of Toronto. 
Erindeie Campus, Salary: PDr , $ 1 6,500-^-J 1 9,500 
depending on experience: Research Associate (more 
than two vean from Pli.D.), minimum $19,500- Du- 
ration: otic year, front July 1> 1083: .renewable for a 
second year if funding. permits. ' . . ' 

The successful candidate will be. responsible for 


leaching a third-year undergraduate half-course in 
Physics of tile Earth and will carry on research In 
Precambrian palcomagneiism and/or chemical re- 


ence. For appointment as a Research Assbcinte, two 
or more yean' experience in paleqinagnctk re- 1 - 
search beyond' the Ph.D. is required. .. 

in accordance with Canadian immUratlon re- 
quirements, priority will be given to^ Canadian chi- 
ins ahd pormanent resWems of Ginada. i 

.-' Send curriculum vitae and the hames oF three 1 1. 

— ,. '1. n- r, ■ n 'Wllub stdRQ 


. referees t«Dr. D j. Dunlop, Erindale College, 3359 
Mississauga' Road North, Mississauga, Ontario, Can- 
: pda L5L iCfl. ' • 1 . 


GFD Posit iotuTex as AfcM University. The De- 
]K,riniL-ni of Occ.iintui.iphy of Texas AXr.M Univer- 
sity has at, opening fi>r a tenure tr.uk assixi.im «>ro- 
fciwir in physical otx-.iiiogr.itihv he filled bv I 
Sctiieinhcr 1983. 

Preference will be given to candidate' with strung 
theoretical liackgnmnd in geophysical lltmi dvnam- 


Di rector, Texas Water Resources lnsiituteTexag 
A&M University. QL' \1 H It A 1 IONS. Pli.lt. in 
divupliiK- trlated m w.m-1 ii-vt-.it ■ It at id evuididiL-il 
trinid nl reHCMiilt in • ■'- mi hiiOi- w.m-l-r'-l.ilvd 
In-Ill-. FApniiri. i in u-u-.itili ad mil mi tat km h ■!■-- 
vii.ible 

Id I IF.s AM) RFSPHNSlhll.l | ||.v lit,- Dim - 
Im plait' it it* I iiian.i)*r' 'i.Hi--w|iU* water frW'Utii-s 
tew.iiili and ini* ut 11.1111*1 1 pr*igt.ini'. Tin- Itisuiiiii- 
M-tn-v as a h> al |hiiii< l**i wakt ii'm-.iicIi at U-xa» 
A&M I'uiveiMiv .111*1 %| 'iitiv.il s lfseiiuh .it 'vvrr.tl 
itntv'-i silii-H a* t*n\ tlu- slim- 'I lie Diicunr itiiniages 
tlie 'i'lllv 1 Pt-'giain i*) ilie Ollier Research anil 
ic-tlitr'k^v m tin- iK-jiiiintieiit nl i lie luierkar: .ut 
it i|i >iituiiii in and teclinnlngv ii aiisfc'i pmgniin lvliicli 
cuniimiiiicaies teseaicli tc-sidts in poicnlial users it a 
dt*ui(ir:ini r*«mi»»w-iu nf dm (utiiT, lie's pineraui 
illll'I.I* 11*11* wall w. Ilk-I .Igi-IIM • illll I jls llllnlLgll'lUl 
tin- si.iu- and tiat it in t*> an ini|i> >t i.inl .iqvct >d the 
l>iii-i im '<■ u-simiisiliiliiies. 'i'lic Diteciui sene:* as a 
rui'tdiiiai'ii nl tin- w.uei reseat* it program in ihc 
'I cx.is Agriculiiil'al FlNuc-riineni Slalirm anil im tvj- 

let -related, ]ini)>riiiiK in (lie Tcx.ts Agri- 

ciiltiual F.xlcnsi'in Servite. Glo-e assuciat ion with 
Texas A&M Ihiivcitiiy piovkles the up|iruiiiiiilt to 
p;irlki|xiic- in graduate programs nl aradcmic tle- 
pniliiieuls with significant activities in uatei re- 
search. Acadt-nik appointment in the apprequ i.ue 
depm l iiit-nl is avaiialde. The [nslitiite is udminislra- 
tively assigned to the Texas Agricttltiir.il Expeii- 


The successful iinplktiin will lx- expected to teach 
iindergradiiak- anil graduate ccnrses ant] in con- 
duct a vim irons research program in his nr her jqic- 
cialty. A Ph.D. is teqtiired fut this (nrsiiLnn and tine 
year s exiwrience in a uosidi.ictornl |msitinn is tie- 
sired. Salarv is negotialilt ilc|>eitding upon expert 
dice and qualifications. 

Applicant si, mill 1 sn limit a vita ah mg wit it a leuei 
clesc i tiling liu'ltcr rese.trcli and teaching goals and 
names nf five |>crsruis for relerettce In Professor 
R.O. Reid. I K-.ul. Depart mi-in ol Oceanuura|ilts. 
■|ex:« A&M l 1 ni vurstl V. ClnUegc .Static ut. IN 
Tin- rinsing dale- tor applii atinns is May :>). 1*183 
lc-x.n A&M Uimvrsiiv is an jlfi t trial is c- .t* tt*>ii' 
equal op]>*iriuiiiis enqdovc-t . 


Igneous ot Mclumorphlc Petrology. I lu- Ifi-pari- 
until nl Gml'igs seeks t*> fill a ii-inm- n.wk p* >->ti t* - n 
in p'.-tr**l*ig> I'egniiiing t-tilic-i Auuit'i I A. l’.is.s m 
|.it;ii.its I. I1W-I. \piiniitTin«-iii will In- .it tin* r ink oi 
.i"i'tatit pi ntv'MJi P*>hI-iIii* |* al i-\pi. iii-tu t is***ii- 
sidc-ii-d inqsinatn Tin- '«im--'lul < ,iiiili<l.iti- still In- 
«-\|>isl' tl In di-st-liqi .in .tggrt-"ist- I ■-'•-.in Ii )>[•■- 
grant, u-.tth l« ilh mi .«• Iii.h i* il'h H. MSi.iml uiult-t- 

K ' tale I* -sols and inn-i.iii with .m jni\<- giuiq>*-| 
\ .iikI ' ittik-tiis in miiu'i;il*ig\. iu-tr>>h'gi atul 
gc-nchi-mism. Kesc-airili tacihuvs in ill' di-p.iitmeui 
include: .i ■ it* >m; in-el elc-at on uiiciupnitir. soli* I - 


sotiru- iiijm spcvlnjiiic-tei, g.C'-smiru- mass s|n-c- 
iromeier. SEM. AA. iioi,-.iui>iiiiaied XHF. mid ilin - 


i Is 30 fi ■■•iiqniiei l*li-:tse send a .i -i.iti iiu-ut 

*.| t r>i ,mli tine rests and tin- n.iiiw-' of u li-ast tlin-r 
re-let c-tv.es ,*■: Chair man. I'l-noli'gi Sv.ticFi C .• *111(1111 - 
lee. De{urliiicui **f Lfoilogi. Ntnihciii filinnis l.'ni- 
versitv. Di 4 ,ilb, Illinois iWl I 
AmilRjlintis will lie accciinil until iiositiim t> 
fillccl 


Nmilic-ni Illinois I'lmcisin is .ut < -qitxf *ipp* *riu- 
lliry/alltc iti.tiivv act inn einplovei. 


Research Positions for MBifaemstkal 
PhysiciaCs. Applications are invited for several re- 
search positions at ihe Ccmci for Si udicscff Nonlin- 
ear Dynamics, La Jolla Institute, beginning summer 
1983. Current reseat c It involves wutk on nonlincat 
wave-wave interac t inns, acoustic, ojilical, and radio 
wave propagation in random media, and fluctuation 
phenomena in the statistical mechanics nf then tit ill 
and geophysical systems. Physicists and applied 
mathematicians wlto arc interested in working on 
problems of the alwve type should send resumes 
and arrange for three letters of recommendation to 
be sent to Dr. Stanley Flattc, Director. CSN D, La 
Jolla Insiiiuic, 8950 Villa La Jnlla Drive, Suite 2150, 
La Jolla, California 92037. 

La Jolla Insiiiuic is an equal oppartuniiy/allirniative 
acuon employer. 


UNIVERSITY 
OF GLASGOW 
DEPARTMENT 
OF GEOLOGY 

LECTURESHIP IN 
CRUSTAL SEISMOLOGY 


Applications are Invited for a new 
Lectureship in Crustal Seismology 
tenable In the Department of Geology 
from October 1083. The Department 
occupies a new 5 floor building, has 16 
full-time and 3 part-time academic 
staff and is equipped with seismo- 
graphs and other geophysical equip- 
ment. 

Applicants should be not mole than 
S6 years of age. Salary will be within 
the range £6876-£18,6Q& on the Lec- 
turers' scale (under review) with plac- 
ing according to age, qualifications 
and experience. 

Further particulars' mfty be ob- . 
talned from the Secretary of the Uni- 
versity Court, (Room. 18), University 
of Glasgow, Glasgow G12 8QQ with ■ 
whom applications (8 copies; .1 copy in 
the case of overseas applicants), giv- 
ing; the names and -addresses of three 
-referees, should be. lodged on or before 
20th May, 1988. Late applications 
from overseas will be considered; tele- 
gram in the first instance if neces-: 
;sary. . ; ' 

• In reply please quote Ref. No. 4965. 


iVfi 
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id applications to Dr. Lewis H- Cohen, Depart- tenure track. To apply send .1 H'miiih .mil imi h 

of Earth .Sciences. University of California. ters ol rcconimciulaiimi tn: Anmld |. NiUn m.m. 

Chairman, Dcptliiu'iii ul (kdImvi. I'iiUiimIi i»I 


Advertise In EOS— the proven way 
to get your message across to 
theae specially targeted audiences. 

For rates, information, or to place 
your ad, call: 

Robin Littfe 

Advertising Coordinator 
800-424*2488 or 462-6903 (local) 
... and hit the bull's-eye with 
your message! gg 


mjr lie hi nn inn I Sepinuh,., HIM. Althnuuli the ini- 
twl .ijipui 111 inriit will tie .it ii In Hirer, .mil it diinii:il- 

h renew. Ilife. tin- mu | ( | Ie.ul [fl a U|. 

"»'* l.itnliy |khiik)ii iii-M tear. 

AplMiiiiUf wuiilii le.uli'.ii I mill unthripaihuif 

am jtiMludle levels and >li»ul.l I* able m ieadi u-v- 
E"." 1 1 p S5 l *)C | { MiiHT.i!..uj. t inn liunutirt . htld 
if*?* 1 i* I'i'ital I.Wihm.ni.ll. rei|iiircil.'ln adiii- 

tiuu I" tL, 11 III I ID. rcHMtcIl ,<tid trrticc are rtiiuirul 
■•1 Uiiiiy iiiiiijnci 1 ai tin- I’uivmin „f Califuniu. 

Ap|)iii.dnn shimld miIiiiiii a tuin-iii rurrit. iiliim 
wia wall names mid .uliliesMisnT three iimulf irhn 
1,1 f" n f le wlntmes. Auplic.UH.11s 
sh.iul.ru u.ni|Jiie by Jills 3li. HlMilinwru-r. late 

aiijili. jiii .11 1 inn be jLiv]ncd imlil smcitif.il r.mdi- 
d.ilf it a|i|u>inird. 


Send applications to Dr. Lewis H- Conen. uepan- 
ment or Earth .Sciences. University of l jlifurnia. 
Riverside, California 92521. 

Tlie University of California is an Equal Uppumi- 
■iiir/Aflirmaiive Action Employer. 


scale 3 1 . N’kr. 192.589 p.a. gross, of which Kkr, 

3 3til p.a. are paid in pension ..on 1 dilutions. 

The chair hul be appointed on ilic tind. rsiaiuling 
that any changes in scientific duties, pension or re- 
tiring age made by law or by the King with the 
agreement >if Parliament are to be accepted without 
compensation. 

Applicants should submit fisc copies of scientific 
work — published nr unpublished — which they wish 
to be considered for the appointment as well iu six 
copies of a list of all scientific contributions with in- 
formation on where they were published. Scientific 
contributions .ire to be submitted, in numbered or- 
der and in five groups, to the science faculty of the 
University or Dergcn within one mouth of the dos- 
ing date for applications. Scientific manuscripts in 
preparation may be submitted within three mouths 
of the closing date Tor applications provided notice 
of intent is given on submitting the other publica- 
tions. Applicants ore otherwise referred to die cur- 
rent rules for the procedure 10 be followed in the 
appointment of professorships and readerships. 

A resume of the vacant chair can be obtained on 
request from: 

Dec maternailsk-naiurviicnskapeligc fakullel 
posiboks 25 

SON I'nlversltctei i Bergen 
Norway 

By decision of the collegium applications from 
women are especially encouraged. 

Applications, which lnusL include a complete citr- 
nculuni vitae, should be addressed to the King and 
be sent together with relevant certificates and one 
copy or a list or publications 10 Det matematisk- 
naiurviienskapcfigc fukulict, posiboks 25. 50 1 -I 
Univeniictct 1 Bergen before August 12th, 1985. 

Temporary Position! Igneous Petrology and Geo- 
pbj’ilci/ University of Montana. Applications arc 
■nvilnl for one sabtxiiic.il replacement at the in- 
stnjciur or asslsiam professor level fur winter and 
spring 'quarters of 1983-81 academic year. The pc- 
nn\ of cunlnict obligation will be approximately 
Jan itmy S, 1984 to. [tine 8. 198-1. A graduate stu- 
ilei" who wiU I have toinpklcd a doctorate before 
hcptcinlx-r 1983 ur anticipates rumulcuun sometime 
during rite period of eniplovniem would be aoum- 
piwte far i his division. r 

Ilic Department is looking for someone to teach 
undergraduate igneous petrology and perhaps a 
course in geophysics. The average depanmeni 
course load per quarter is two courses. 

1 1 he position is replacing a facuhv member on 
sabbatical and ilmfnrc is not perihancm or on ,1 


tersoi recommendation to: A.imlil |. Nlvum.m. 
Chairman, Department ul (.eolngv. I 'nin i-ili nl 
Montana. Missoula, MT hi Mas 15. I:i8:l 
I lie University ul Muiilaii.i is an i-i|ii.il i>|*| •• 11 Inna 
ly/alTirinaiivr aiiiun eui|>liqri. 

Meteorologist/Svslcm and Applied Sciences CorjMi- 
radon (SASC). Immediate uiiciniig. I n rtt-s rh •]■ ..I 
gorithms for operational pic'cliiiioii u| jinuisiiluiu 
extinction in visible and ncui-IK. MS urnl rxiK-ii- 
encc in radiative transfer mid FORTRAN remit eti 
Resume to SASC. 109 Maiurliuseiit Aiciii.r, !a-\- 
ingion. MA 02175. AlieiMiun: Dr. A.M. UrrLu h. 

SASC is an equal op|xiriiinitv/j|liiin.i|iti- oitiun 

employer. 

University of Georglu/Faculiy Positions, flu- |h-. 
nartment of Geology uulicimlt-v lining as mam as 
five people at the rank of Axisi.il.l nr Assouan- I'm 
fessor. on either a |K-riuaiiL-iit (ten me ii.uk> m trm- 
purarv basis. 

Duties include icaihing 11111le1g1.1d11.1i1- ami grad- 
uate cuuiscs ami lomliii ling rescan Ii. 

Teaching/rcseareli ton Luirai ions m U- imitultuil 
include: economic geology, gcuihemisin, 111in1-1.1l- 
ogy/ucirology, palenniologr. Scdltm-lKalinn. strut - 
lural geology, gcopliysits. and nuiillt- geolngv. 

Letter ofapplicntion— iiKliiding u suunierit id 
specific teaching and rcseaich iiHeresiv 1 111 l ie iiltnn 
vita, and names and addresses ol ihii-e r riei vines— 
should be .sent to: Head 
Depanmeni of Genlugv 
Universiivtif Georgia' 

Athens, GA !Mli02. 

.Deadline for rccci]it of applkjlimis is June 2(1. 

1983. Should sufficient caudiiliiies mu In'- foiind. an- 
other search may he opened. 

Tlie University of Georgia is an equal oiisiiirtiirii- 
ty/alhrmauve action employer. 

SERVICES. SUPPLIES. COURSES. AMI 
ANNOUNCEMENTS 

fclsmle Riak/Unlversity or Amllles-Guyanc at 
Pointed Pitre (Guadeloupe). Objectives. The 
sdwul will give a modern and multidisciplinary view 
of the problem or seismic risk. It will integrate state 
ol the an knowledge about tectonics, focal Diecha- 
rnsm of earthquakes, near field recordings and tech, 
ntques of seismic engineering. It will be addressed 
o students having a background ciiivulem m Master 
in Uiophysics, an engineering degree or a lunt- 
graduate training in sciences. 

, . J” Q . CQ . lin « w «l cover three main subjects: 
o 5. CU 3JV C and sets 1 mxcc tunics, 

j;) Caribbean subduction, and 
(31 Seismic engineering. 

o "° l 1 0pC ," . mail, !> ,IJ Eri-ni h students, 
studems from South America. Central America, and 


till- I .Illtlltl-JII H-gH.II, .111,1 
1 l« '■ If- fake pi,,, .S' 

I im. imis .,l Am, ||, , t •us.m,- |',' n ...•M ,Ik 

'*• I11K 17 in |uh hi 

K A I istein 

liiMilui di- I'liSMqiu dll td,.| H - | |»|,Ipi'^ 

II SI. JW.IH I’.niv ( ,d,s v\ ftJKWT* 

ll> drau lies and Transport ,,f Pollutant, t B 
CrtHindw aler'L'niv rrsfts „f CWijfiJf 1 [n 
Irsinr. SM«. ..I II,.- h , WmJbS rtW. 
gi.Hiudss.il, 1 amiss,, will 1* 2“ 

llvili.inliis .Hill I I.IIIS|H„| ,.| 

w.iti-1. a hvi'-d.iv sin, 11 u.ni„- l,, . 0 !? ll<1 - 

\i isii* i.| t .1I1I1 ,| mi. It sine Kxieuvjm 
das. 1 1 1 Is |MM. .SiHiiitelSk Jf" M,n *|-W- 

.mv. IiiihI. in, ent.il pnmiples o| gnJlCjfi 
and pMlhiii..,, tiansiw.,, i„ ,|„. /„?„• itfTrS* 

..I ( iesN lietnii ,|| priN tSSX* 

•h-tei niin.il|i mi ul ii.inxiuiii iui.ntti-11-rtStnL?^ 
semi d I lu- s..„. . , s arid , Jm.K SJSLif P ’!‘ 

I hen liitig.imii ,-H, „s *,„hU tlaSSfij 
1 In 1 uni sr in, hull s use liisin ii.-. in,] ln j ^ 
«""H«.ipc -md £S1 

Ih ai. AIIh-ii and Ann M.msheld CluirTlWb. 

sjiimrs .11 I r, hit flail.,. Israel: Y.miniM h.- 

nil "I RAMI II Ass-xlurs nlffifa^ 

111.1 ami lamliv iih-iiiIh-i in tin- Hsrlrjulicj amt w 

'■J'V l' !' ie IV. IItcJSb^ 

1 Kilt ul, igist. \\ ati-i Resimnes Dhisimi, U.5.Cto.' 
I11g11.1l Sinsrs, .imi (iaiy I.. Giisnion. rmfcssoiof 
( nil Mignu-rimg. in: l.vuu-. (\,„rsc fechWO 

. i,« 1,1. hides -rials. Imirln.-s. one dinna 

and |Mikiiig. I inhirniaiiim, contact L’C 

vVcH-iS'-MM V U X/ - ,rvinp ' CA 92716: 

LargcsScule Coniimtntlons hi Fluid Mechanics. 

An AM-S-SI ANr.Siniij in Applied 

Matin-mams will l,<- Iit-ld |ime 27-july 8. Wat 
hiiiiqis { nsiii 11 1 1, ,i, „| Ol i-anugi ajiliv, Unhcnhs of 
( alili.Mii-,. San Hu-gn. Ij Jolla, (lalilornia. Tht 
niciiilicis ul the organising imnmiiice arc 
Alexandre J. CIkhiii ( Unis t-rsiiv of California, 

Her kele v). Rfim E Fnuqnisi ( Ibiivcrsiiv of Cabfor- 
nu. lais Attgi-h-s). Stanlcs |. Oshcr < Universal of 
Angeles), and Riihard C.J. Seiner- 
sille, (.It, ill m, hi, (limieisiis nl Ciilifnrnia.San Die 

I he |iiir|nisi- nl this si-niinai is In hriiig scienons 
inii-resied in inmiinialinnal fluid nieihaiiics toeerh- 
ei with iniini-i I, .if an.dysis .md ni.ilheiualirians 
w.irkiiig in laigr-siah- iiHiiiHil.ilinns. fhc numeriraJ 
niodeliiig uiihuli-s gi-o|ihssu,il |irulili-,ns such a 
lliuse id I he aljiiMsplieii-, ,nui imeriur of the 

V-' ,rl , l , l-m ,-l -n v . Mtl.11. .md su-llar alnivsphtiH 
roi fnrllii-i inl.Hinaliun loniair tin- Meciines De- 

iMiiiiirni. Ami in M.iiliein.ili«.il Six ills, P.0. Bu 

|,J.-I8. I'losidi-n, Kl 112*1111. 1 Mt-.ise ii-frr tu ihrda 
plav ad .ip|H-.niiiK in EtIS, vol ii I, Ni,.l7.> 








SEASAT II 
Special Issue 

SKAS.4T II, a Xju1i.1l issue ol'tlic /««„„// „/ 

Hnwt (ft ; K , (ll 
. >nwi the SEASAT Miss inn, w 

tcccmly |iuhtis1ieil and mailed tu 1(',K-Grceii 
miIkctjIiltx (vul. m fC3». Reprints of H.is h_ 

u V u'u' , tiiimlm „f 

Ji,R-Kecl stihurihetSLis well as in eveivnie 
•J" iJic jrL or NASA Hejilqti.n ters fiiiMm,. 
Rr.i|ilne Kcmt iic Sensing mailing lists. If V r- 
!,I K t,n lhvw " B »li»K lists or have imi , 
ftlve.1 a copy in R l«] wcc u. v .»u niav 
ijiii one h, ton tiic ting: 

Katie Kerr, l.ihi .it i:ita 

Ou-.init Rim, uc Sensing Lilnaiv 

Jet I’niptilsiiiu Lalujr.i«,rs. MS i I ].| \ \ 

-isiiii Oak ( in, vc Drive 

Pasadena, (JA 01 1 till. 

When this supply of ,| lt . rc|Minl vo | llllle js 

hu '■'ill be available 

Kir Sill kkIi I rmn the A merit. in Genphysiutl 
Lninit. LMMUJ Flnrid i Asm v u- u- | ■ 

DC »n 1110 mi" ' Washington, 

ul. .uuiiii. All orders must he prepaid. 

Membership 

Applications 

Received 

Applications far membership )mve been re- 

better h fii!- " 1 ,l " f ° llu,vi,,R DhlivitlujtJs. Tlte 
letter after the name denotes the tin, posed 

prmiun afT.lfeuinn; the letter 

tores the Atninspheru Stie„ ces sutlil 
Hhuh was Formerly the Meicoiclngy scctin,,. 

Regular Memljti- 

M'l: ‘i, ',f j- ’if" *\f m«i, 

OninOll.i » 

u idem Member 

fsrrh"* SiiiMliS.a Singh 

& p,i Aihok K ‘ ■ 

*6r*ri. -J - .. 


Associate Member 

Keith Gram (T). Steven T. Keirstead (H) 
Holly F. Ryan (O). Janet C. Snyder (V). 

Supporting 

Members 

Individuals 

All dues- paid members contributing an ad- 
ditional S80 or more in any single veai earn 
recognition as Individual Supijoi ting M e m- 
bers for that year. Among the present Indi- 
1 '-re Sl, PP ortm 8 Members, there are 15 
Life Supporting Members. To have achieved 
ihis specta 1 recognition, they have contributed 
51500 or more thus far during the AGU- 
WET program. As a benefit (or dividend) 
(hey have no further dues obligations. 

Life Supporting Members 


L. Thomas Aldrich 
Allan V. Cox 
Samuel S. Goldtch 
Pembroke J. Hart 
A. Ivan Johnson 
delimit E Landsbcrg 
aolo Lanza no 
nlurii H. Manghnani 


Hyman Orlin 
Erick O. ScIioiMtcdi 
A. F. Spilhaus, Jr. 

John W. Townsend. |r. 
James A. Van Aller 
Charles A. WI1ilh.11 
J- Tuio Wilson 


Individual Supporting Members 

MaV ™ lm C - Ackerman,,, 
if'S Fra ,L c - A »ies, Richard J. An- 

BHM tlerS f'V Cel, ° S D ^ien- 
kh. inn M. Bell, Joseph W. Berg, Roscoc R 

52?: JP " G ' e,tn W- Brier, Elizabeth " 
Bunce, James D. Burke. Joseph C. Cain 

ci s V C ? nip ' Kl ' Bernard H - Ckoviiz, 

x-naries L. Counselman III, Woodv L 

Chn l"' ft" P ' CRir >’ Parke A. Dickey. 

C " peter S W T 1 ' EaH G - D,OWS,er - 
i e ter S. taglcson, Gordon P. Eaton E R 

Rohm n R F| bCr h S ' lre,,e K ' F^clic'i-. ‘ 
D -f l « cher . Janies M. Forgotson. 

Herbert F nednian. John J. Gallagher Ir I 
Freeman Gilbert. William C. GiSsteln, ' ' 
Thomas I Gray, J r „ Edwin T. Green, David 
Grecncwnli. Ricliard Grocber, John K Hall 

cE^ , u H 5 r fr ,> Warren Hastings, ’ 
Sli . h U - Hersc V' Edward P. 

Ho h s , John N. Howard. Kenneth L. Htinkins 

H a ?, a S d u S ■ J ?i ,, : Sl ? n, Albcrl W. Kaddatz. Wi|. ' 
l am M, Kauld, William W. Kcliago Carl Ki« 

5-W. Max Shier 1 

Serge A. KorflT, Dale C. Krause. ?rri.» P 


Louis O. Quant. John C. Reed. Richard I. 
Reed Joseph L. Reid. Pm, I Richards, 
colni Rigby, Eugene C. Roberts..,., Iu;„. (I, 
Roederer , Claes G. H. RocmIi, Motion J. Rn- 
bm Wtlham B. F. Ryan. Mid, ad Sdtuk Alan 
H. S iapley, Joseph V. Smith, Waldo K. 

Smith. Kenneth C. Spengler. AtlioKtan Snil- 
haus. Thomas W. Stern. Glenn E. Snmi, 

Verue E Suomi. George H. Simon, Kendall 
L. Svendscn. 

Manik Talwani. Charles V. Theis. Gcum- 

q : M ‘ NilK 1 ' ,,ks,,/ - N - Twtuin. 

Richard P. Turco. Thomas S. Vm.usek, |nl,t, 

hVr,- \ P,errc Venkil - Glvtle Wi.hr- 
harng, Mailm Walt. Karen M. Ward. Harvey 

Owen w\5? rCn 1 WickSl Rs,l P l,t ' Wiggins. 
Owen W. WiUiitms. J. IT,*,, Wilstm. Abel 

w fr- 1 ’ F 1 rcdt ' lkk K - Wright, Olivet R. 
ttuir, Gordon A. Vouttg. join, M. Zt! igler. 

Organizations 

Many orgaiti^kms show .heir suppirt ol 
c object, ves oT (lie AGU tlm. ugh wnuiri. 

SEJISS* p “ Hl,e t,fllic r “ ,l » w| »« «iu» 

Sustaining Members 30 jpo 

Coiuributiiig Members gjjjrgj 

Suppoi ting Members ggijp 

Such affiliation is die company's public' 
mowal dial it ,s committed to the .support of 
the objectives of the Union and to die fulfill- 
mg of the needs of its scientific staff. 


Sustaining Members 
shell Dt-vc-lcipinriii ( JiHijiiiiiv 

Contribiiiing Members 

Ciii-y-i.iii Oil I-i.-ld IU mmuIi (.‘otmianr 
IBM 

Supporting Members 

Aernspat r (an |Hi,.nii>ll 

Aiihho Pi nil in linn Company 

Bell I jlli. .nil in ies 

Exxon Corporal ion 

Exxon Pindiminii Ki-m-uivIi ( iuti|Kiny 

(•nil Reseat, h K- 1 )evelo] in it', il Cotil|Klliy 

Insiiigi Ini M.-leomlogie mid (ituphpik. 

Univeisiiiti Iniislnmk 
Ketr-MtCee Cot poiiuion 
Kinetueirii s, Iik . 

laxklieed Air. 1 ah. Missiles aiui Spain Dlri- 
sion 

Maiaihoii Oil Company 
McDouiK-ll.Dimglas z\siroiiaudt « ( loinpan) 
Phillips Pelmleinn Company 
Srboiisieilt liisiriimnil Company 
S|neiigiicdier Insii iiiiieiils. 1 11c. 

I eledyne/CeoU-eh Division 
IVxiun, in,-. 

TRW, In. ./TRW Systems Group 
UCAR 

Western Geophysical Coiiipany 
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Announcements 

Global Carbon Cycle 

Tlie Sixth Oak Ridge National Lalxnamry 
Life Sciences Symposium will he held ( kaober 
3I-Noveniber 2, 15183. in Knoxville, Tenu. 
The Global Carbon Cycle: Analysis u! die 
Natural Cycle and Implications ol Anthropo- 
genic Alienuioiis for die Next Century* will 
be the meeting's theme. 

Sessions will include die historical 1 cron I ol 
atmospheric COz and its im plications; isoto- 
pic and geologic time series as proxy records 
of carbon cycle processes; die role of ocean 
biogeochemisiry in die global carbon tyrle; 
madiematical models of the global carbon cy- 
cle; (he influence of die world's biosphere on 
changes in atmospheric COz levels; ami past 
and future releases of COa fioin fossil Tuel 
conbusuon. 

The meeting will be cosponsored by tlie 
U.S. Department of Energy, the National Sci- 
ence Foundation, the National Oceanic and 
Atmospheric Administration, the Electric 
Power Research Institute, and the Gas Re- 
search Institute. 

Symposium proceedings are to he pub- 
lished commercially. For additional in forma- 
tion contact Debbie Shepherd. Oak Ridge Na- 
tional Laboratory, P.O. Box X, Building 
1505, Oak Ridge, TN 37830 (telephone: 615- 
574-7302). 

Geophysical Year 

New Listings 

The complete Geophysical Yeai last ap- 
peared in ihe December 21, 1982, Eos. 

A boldface meeting title indicates sjymsur- 
ship or cosponsorship by AGU. 

May 24, 1983 Water Resources Planning 
for ihe Missouri River Basin. Sponsors, (a.l- 
Irge of Engineering and Engineering Ex 1 eli- 
sion of the University of Missoiiri-taihmiliia; 
the University of Missouri Water Rest. ones 
Research Center; the University ol Missuiiri- 
Rolla Institute fur River Studies; the Iowa 
Stale University Wale, Resources Reseat l I t 
Institute; the Midwest Research Institute: the 
Missouri River Shippers ami Operators Com- 
mittee of the Missouri River Basin Associa- 
uon; and the U.S. Corps or Engineers, Kan- 
sas Citj disti ict. (Vhgiiiia Neulvloii. L’niieisi- 
tyof Missouri-Coluinhia. tek-plnme: 31-1-882- 
2087.) 1 

June 1-4, 1983 Consul Zone H3. 3rd 
Symposium on Coastal and Ocean Manage- 
ment, San Diego, Calif. (Orville T. Magoon, 
General Chairman, Coastal Zone 83. P.O. 

Box 26062, San Francisco. GA 8-1 1 26). 

July 6-8, 1983 1983 National Coiileientc 

onEtivironntcntal Eiiginecriiig, llotilder, 

Lolo. Sponsor, Envin 111 menial Kngiiieeriiig 
Uivislon of the American Society of Civil En- 
ginecn. (Allen J. Medine, Civil anil Environ- 
nienial Engineering, University of Colorado, 
J™cr, CO 803 U'J; lelephone: 303-192- 

October 3 1 -November 2, 1983 Sixth Oak 
R'dge National Laboratory Life Sciences 
“yjnposium, Knoxville, Tcim. Sponsors, U.S. 
Uepaument of Energy, tlie National Science 
foundation, the Nntiounl Oceanic and Atmo- 
spheric Administration, the Electric Power 
Kttearch Institute, and Gas Rcseaich Insli- 


AGU CHAPMAN 
CONFERENCE 
ON MAGNETIC 
RECONNECTION 

October 3-7, 1983 
Los Alamos, New Mexico 

Convenor: E. W. Hones, Jr. 

Abstract Deadline: July 1. 1983 

Invited and contributed papers 

Topics 

• Theory of Reconnection 

• Computer Models of Reconnection 

• Reconnection in Earth's Magnetotail 

• Reconnection at Earth’s 
Magnetopause 

• Reconnection In Laboratoiy 
Plasmas 

• Reconnection In Astronomical 
Objects 

Contact: 

AGU Meetings: 

2000 Florida Avenue, N.W. 
Washington. D.C. 20009 
(202) 462-6903 D.C. area 
toll free 800-424-2488 

Call for papers published In EOS. 

March 29. 1983 


lute. (Debbie Shepherd. Oak Ridge National 
Laboratory. P.O. Box X. Building 1505. Oak 
Ridge. TN 37830, telephone: 615-574-7302). 

Geological Society of America Annual Meetings 
I Jen n I.atiilip(ji\ Geological Society of America. 
H.O. Ho\ <)HU. Bon hler, O) WllVL telephone: 

Vi3-H7-2<>2(i>: 

October 31-November 3. 1983 Indianap- 
olis, I ml.: November 5-8, 1984 Reno. Ncv.: 
October 14-17, 1985 H>«tnii, Mass.; No- 
vember 10-13, 1986 San Aiitutiio, Tev. 
October 26-29, 1987 I'liocnix. Ati/. 

February 20-24, 1984 Chapman Confer- 
ence on Collisionlcss Shock Waves in the 
Heliosphere, Napa, Cali)'. (Meetings. AGU, 
2000 Flnriila Avenue. N.W.. Washington. DC 
2iMK»9.) 

A me 1 icon Congiess on Sun-eying ami Mapping 
National Meetings {Wlllanl A. Kuticis, -HI 5 Jen- 
sen HI.. Fairfax, V*.\ 22032; telephone: 202-425- 
#790): 

March 11-16, 1984 Washington. D. C.; 
March 10-15, 1985 Wnshington. D. C.; 
March 16-21, 19B6 Washington, D. C. 

May 21-23, 1984 International 
Groundwater Symposium on Groundwater 
Resources Utilization and Contaminant Hy- 
drugcology, Minitrenl, Canada. Sponsors, Ca- 
nudian National Chapter of tlie International 
Association of Hydrogeologists, and the Ca- 
nadian Water Well Association. (A. Kohut, 
Chairman, Intcrntuional Groundwater Sym- 
(Xisiutn Montreal *84, Ministry of the Envi- 
ronment, 7G5 Broughton Street, Victoria, 
British Columbia, Canada V8V 1X5). 

May 24-26, 1984 Symposium on the His- 
tory of Soil and Water Conservation, Colum- 
bia, MO. Sponsors. Missouri Cultural Heri- 


^miiiiiiiiHiiiiEiiiiiiiiiiiiiiiiiiLiiiiiiiiiiiiNiiiiiiiiiiiiiiitiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiKiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiu^ 

E AGU Honors I 


| 1983 Medalists and 

| Awardees 

H Syun-lt) Aklmoto - Bowie Medal 
S John W. Handin • Bucher Medal 
H Fred Noel Spieas • Ewing Medal 
g S. Keith Runcorn - Fleming Medal 
H William L Chameldea - Macelwane 
§ Award 

3 Donald J. DePaolo - Macelwane 
§ Award 

H Thomas H. Jordan - Macelwane 
|j Award 

= Waldo E. Smith - Waldo E. Smith 

= Award 

I The 1983 Bucher Medal will be 
p presented to John Handin at tlie Fall 

= Meeting. 

m 

| Fellows 

^ Peter L. Bender. Geodesy 

1 Herbert S. Bridge, Solar Planetary 

|j Relationships 

E Marx Brook, Atmospheric Sciences 

U Harmon Craig, Volcanology, 

jj Geochemistry & Petrology 

B Lynn W. Gelhar, Hydrology 

I -1 G. V, Gibbs, Volcanology, 

Geochemistry & Petrology 
Dennis E. Hayes, Oceanography 
__ Andrew P. Ingersoll. Planetology 

1 Hugh H. Kieffer, Planetology 

i Michael W. McElhinny, Geo- 

| magnetism & Paleomagnetlsm 

1 John G. Ramsay, Tectonophyslcs 

S Frank M. Richter. Tectonophyslcs 


lagc Center at the L'uivetsiiv of Missoni i. the 
Agriciiltui.il Histutv Society, and lIic Soil 
Cousei vatic m Service ■>! the L'.S. Dcpaiiineiu 
of Agriculture. (Susan FI. tiler, Depanmeni of 
History. U nisei si l v of Missutiii, Columbia. 
Missouri 6521 1, lelephone: 314-882-2481 01 
3I4-442-IU5H; ur Douglas Helms. Historian, 
Soil Cunsc-rvaiion Service. P.O. Box 2890, 
Washington, D.C. 20013, telephone: 202-382- 
00421 

May 29-June 1, 1984 Joint Meeting of ihe 
I Uh Annual Meeting of the Canadian Geo- 
physical Union and die I81I1 Annual Con- 
gress of the Canadian Meteorological and 
Oceanographic Society, Nova Scotia, Canada. 
(Atlantic Oceanographic Laboratory, Bedford 
Institute of Oceanography, P.O. Box 1006, 
DarLmoiuii, Nava Scotia B2V 4A2). 

June 25-27, 1984 Symposium of the 
Achievements of the luicrnarional Magneto- 
spheric Suidy. Graz, Austria. Sponsor. Scien- 
tific CommiLice on Solar-Terrestrial Physics 
of the International Council of Scientific 
Unions. (J. G. Roederer, Geophysical Insti- 
tute, University of Alaska, Fairbanks, AK 
99701). 

Changes 

June 26-28, 1984 International Sympo- 
sium on Deep Structure of the Continental 
Crust: Results from Reflection Seismology, 
now cosponsored by AGU. 


Jacob Rubin, Hydrology 
Edward C. Stone, Solar Planetary 
Relationships 

James R. Wallis. Hydrology 

Four Fellows who did not receive 
their certificates In 1982 will also be 
honored, 

Bernard H. Chovltz, Geodesy 
James R. Holton, Meteorology 
V. Rama Murtliy, Volcanology, Geo- 
Chemistry & Petrology 
Klaus Wyrtkl, Oceanography 

Join in the Festivities 

The Honors Ceremony will be 
held in the Francis Scott Key 
Ballroom of the Baltimore Hilton 
Hotel at 6:00 P.M. on Wednesday, 
June 1. AH meeting participants are 
Invited and are urged to attend. A 
Reception will follow the ceremony; 
you can meet and congratulate 
those being honored and share a 
glass of wine with them. 

The President's Dinner In honor 
of the medalists, awardees, and 
Fellows will begin nt 8:00 P.M. It is 
a more lavish and formal affair, with 
black tie optional. Tickets for the 
dinner are $25 per person. You may 
order your tickets with your advance 
registration, purchase them at the 
meeting, or call AGU toll free at 
800-424-2488 (462-6903 in the D.C. 
area). 


Register by phone! 



1983 AGU 
SPRING MEETING 

May 30- June 3 

Deadline May 18-phone calls only 
Call TOLL FREE and charge it 
800-424-2488, or in 
Washington, DC 462-6003 


AE. MC. Visa accepted 

HOTEL 

ACCOMMODATIONS 

via telephone 

on a space availability basis only 
call directly to Ihe Baltimore 
Housing Bureau: 301-650-7300 

Refer lo EOS issues April 12 end 26 
for registration information. 



Separates 

To Order; The order number can be 
Hi!!; 31 l ^ e etl( * eac h abstract; use all 
3P 1 when ordering. Only papers with 
fW. r «o Uinbers are av *ulable from AGU. 

C ' f °r die fi.-si article and $1.00 
d c j£ h additional article in the same or- 
• rayment must accompany order. De- 
P°*'t accounts available. 

Send your order to; 

Geophysical Union . 
-000 Florida Avenue, N.W. 
Washington, D.C. 20009, 

^ochemistry 
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Meteorology 

S71S Chnlcel ceapoiltion mu! ehealcal interaction! 
CUMULUS CLOUD TRANSPORT OP TRANSIENT TRACERS 
L.T. GLdel Oteteorolac end Phy»lfl*l UceinBjr«phir, 
School of Marino end Aca»phaMe Science. Unlverilty 
of Mlaal, 4BQP Rid-anbicLar Cameny, Hlani, 

F ^theoretics I fraasmrh is devflloped Tor Including 
euwiius cloud trinsporc, ralnmit o( wter aoluble , 
BMi. end shueoua phwe cheat aery into |oa ph»»e 
ofrotn cheat col aodeii. Cloud population* are "pre- 
sented es' eniesbl e diatrihitiom of individual cloudi 
of varinui helihta. An individual cloud ta repre- ■ 
sen ted u ■ on^diamaion.I . ataedy “ lth 

height Independent radio! entraining air f«« tM 
boundary of the cloud. The eodel I« allied to 
Hrtral hypotheLleal etwsphtrUtrjjceptotho- hw 
clouds aay affect the tropoapherio , 

asone, ML,, W 2 . PAN. hydtocafbeos ' 

Althpughthe numerical experloente .?*. . 

cloud on fluxes fn>« diagnostic studies ia the ■ 
tropica! .and thus ef not Mpwaentatlv* • the M 
(lobe, It “as found that ao Increaaing^elitogruUe , 
vith height (n the C»e cropoaph.™ can hi JEfSHut 
mr SCAB iRiai with only ■ tvtUce loured C1QWJ5 

cS^ds trpu.lfr C rest ad are dlaeUlaed. 

J. Caophya. Raa.i Or^n, Paper JCOMS.' . 1 ■, . . 

1 cHujxncAuoK nnasio3~M» thxib efticf « *™ T ?r 


uak decreases lo total Mono caused by the ehlorocar- 
bone. Iscresalng NO, BBiaeixni doe to Industrial .ra- 
tion aJoo cende to naak decree eta In total oeona. and 
nay have caused tea) oum to Increase by-iU, The 
nodal calculated osoni decree eee are eitinated to be 
■boot 3Z by 19(0. This aatimate la higher than eatl- 

ntei by ainilar eodel*. although va note that CCI4 end 
CU1CCI3 an Lee lone are included In tha.eodoL In addition 
to CFC1J and CT]Cl2- This la algnl/lcant hacauaa Lhn 
■odel indicate* that CCL4 haa denlnated the oeona de- 
platlona so far, and Buvlcdga of the hiatorlcal anle- 
aloe rata of GClg to tha ateosphata la IncoeplBCe. 

Thera ruin aufflclent, sign If leant dleagreeaente bu- 
Cnea chteratical and ohaervad concunt rat lone and va*rl- 
abllltlei pactlcuUrly for odd nitrogen and CIO, to 
caution against a reigning tuo Rich confidence In the 
calculated one* depletion. 

J. Gaophyu. hi., Green, Paper 1C044A 

3715 Chauieel ooepaaltloo (Stpetcsphorio oaonel . 
mO ANNUAL TARIiTIONS OF GLOBAL TOTAL. COOMB RBVBALZD 
FROM NDOIU 4 BUT AND GROUND- USED (JP3IRVATI0PS 
F. Hiaebe (Oaophyaloal Inatltute, Kyoto Italvpralty, 

Kyoto 1 606, Japan) 

"To invest lgita ioLarpnouaL varlatloea la glahil dis- 
tributions or tout ovaii an gbjaatlvf analyau la aria 
by tha hybrid use of NUboa 1 BUV end igroiaid-tiuad oet- 
iiprk date. Much taproveaenb In spatial resolution end 
reliability or the analysis la attained, from tha .de- 
duced tine changes ip raven rtara' (April ' 1970 - M*T . 
1977) tha qiaal-Bi annul and rour-yaer opelUatlpnl (QB0 
and FKO) are anparatad by nuaarieal filtering. 
Charaotarlalld raeturea of lhaaa oeoUliblcne are 
Investigated by eaeninlng K" ohengea. of, global 
■pit tern a *1 “all as tcM spatial naan values- . . . . 

Tha QBO in total ouhe Id oharaotirlcdd by large 
variabilities in tigs and apace. Topical rodturaa ere 'ea ' 
rollon 1 In' tropics, positive deviations sdirlr polnoida • 
mth tha westerly pheae or awRtortel seael wind at Y> 
■b. Zonal iy uni font Hiaaa chengee exhibiting eroae- 
emMLorUi northward prupasetlen .ai-a obaarved. Pbaee 
proneabien U continuous. to northern eld -Latitude a, 
where tte eeone dletrltwtlone ere eooenpenltd, by seoel 
Wavenuaber 3-4 dUturbeneae. In northern high letltudee, 
de* Let l on* eupdrpoied by vavwMbrt- . dietritaeUen .ere 
rtwhd of tea opposite to eid-utltotfee, . Ip. the eiutbeni 
heeldphero, the phase U revbraed proond ,9*8 bod nserly 
out-of-fhee* relation to Northern eid-letltudea te. 


obeerved. Havenunber 1 1* the donlnant me ooaponant 
throughout tha southern baaiaphere. 

Tha no in total ozone ia anggeatad aa a globe! pheuo- 
ucon . Tbia oeoLllntlon la oh a re o ter Iced ea teilm. A 
roughly oynutrla distribution with reepeot is equator 
is observed wLLb the out-or-phaaa relation between 
tropica end axtratroploe . ' There el ao appears ■ phase . 
propagation starting rron southern eld- and high lati- 
tudes end reaching oorthfrn high latitudes. Zonal ty unt- 
rora phase ohutgsa with wavenuaber 3 dleturbenoea ere' 
■aao in the oprttwra nU-letltudne. in the equatorial 
region and southern bealsptare, ayateaatlc phene preced- 
ing* tn the western healaphara are observed. 

For both CBS and ftfl, planetary eaaU total ozone 
ugvue of canal “eras saber I in the winter benlaphere era 
eten te patatrate Into. the ednaar beeiaphere. (Total 
ozone, option Interpolztloa, tuaai -biennial oeolllu- 
tlen, faur-yter oauillatlon) . 

J: Geophya. tee.. Organ, Paper ICDHl 


Particles and Fields— 
Ionosphere 

SJlS'Auretae • 

SNALL-BCAli AURORAL ARC MfOgllAlIOM 
JdHn S. Wgiaf, t. D. ipjiiri, T. Tajl'ne, T. Hall loan, 
L. C, Ua end S.-l, Akaaefw ( Geophya 1c pi fnatltdta, 
Unlvareity of Alaake, yetthaoVe, Ale aha, 9970!) 

Ae euvocet arc bodergeee various types . of 
da (or** Clone, sueh Ae cotta, fold* end Spirals . In 
this paper, we eeaa.se the . farnactoe Mcbasits of 
foldi ij a platu stLsslatlee nsthod. Ik suggest that 
fotde, ae well a* sorts, cad arise free elect roe tat Ic 
sheer indoaad Ins tab I litlas . The difference* between 
tha two forab are ooatrolled by tha presence - of 

S blaet loot which suet be prsaent to shield the 
settle field of the. ecselptcaclng alee trod charge 
•beet. It 1* ahswo that oprla fare oheu th* ton 
sheath tbiatneae le . Urge In eaefetleoo to the 
slsotroo sheer . Felds fom vtn.cU ion ehset Is this 
ecd lege slight lv behind the slsottoe guidtpg canters, 
sitting up ss .addle tonal eleocclo field that controls 
the later dtsgsa of le'.t|!tU(; growth. >’ 

J. Qsophy*. gss., »iu*, Paper 3AOS31 - * 






